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ABSTRACT 
Background and Objectives: Parents play an important role in the development and 
prevention of childhood obesity. They influence their children’s eating behaviour and weight 
development through genes as well as the home environment. Within the family context, 
parent and child interactions can be distinguished at two levels: general parenting and 
feeding. Each has been separately and individually related to children’s weight. The 
simultaneous examination of both influences on childhood obesity, including moderation 
effects, has received less attention. Additionally, measurement limitations of the various 
child feeding questionnaires typically used, impede adequate assessment of the interaction 
between parent and child within the feeding context.  
 
The overall objective of this research was to evaluate and progress existing measurement 
tools to assess maternal feeding practices. The first aim was to examine the psychometric 
properties of four existing questionnaires that have been used in previous studies, but not 
validated with mothers of 2-year-old Australian children. The second aim was to construct a 
questionnaire for use with mothers of young Australian children designed to measure 
authoritative feeding practices (i.e. responsiveness and structure in the feeding context) using 
an a priori defined process to select items from existing validated and non-validated 
questionnaires. Once the feeding practices measurement tool was constructed, the third aim 
was to establish its construct validity. The final aim was to examine the interrelationships 
between the feeding practices as measured by the new tool, general parenting and child 
weight, adjusting for a range of relevant maternal and child covariates. 
 
Methods: A cross-sectional secondary data analysis was employed for this research. Data 
were sourced from NOURISH[1]; a randomised controlled trial designed to promote feeding 
practices in first-time mothers that foster healthy food preferences and intake in young 
children, whilst preserving the child’s innate capacity to self-regulate food intake and 
consequently support healthy weight and growth. Data of interest to this thesis were 
collected at the third assessment when children were 24 months of age (range: 21-27 
months) and included control as well as intervention group participants. Structural Equation 
Modelling (SEM) was applied throughout this thesis to test measurement and structural 
models. 
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Four existing feeding questionnaires (i.e. Caregiver’s Feeding Style Questionnaire [CFSQ] 
by Hughes et al.[2]; Child Feeding Questionnaire [CFQ] by Birch et al.[3]; Overt vs. Covert 
Control Questionnaire [OCCQ] by Ogden et al.[4]; Parental Feeding Style Questionnaire 
[PFSQ] by Wardle et al.[5]) underwent psychometric examination to determine their 
measurement properties in investigations with a sample of 467 first-time Australian mothers 
of 24-month-old children.  
 
Several consecutive steps were undertaken to construct, validate and apply the new early 
feeding practices questionnaire. An a priori theory-driven selection procedure was used to 
re-classify existing items into 10 maternal feeding practices (potential subscales) that 
theoretically impact on children’s capability to self-regulate energy intake. Items were 
sourced from the four questionnaires mentioned above plus additional individual items 
measuring the division of responsibility[6], maternal response to refusal of familiar foods, and 
management of the feeding environment (e.g. mealtime structure)[7]. The newly-formed 
feeding practices subscales were individually tested using Confirmatory Factor Analysis 
(CFA) before the whole factor structure was examined, also using CFA.  
 
Construct validity was evaluated by examining associations between the maternal feeding 
practices and two parenting dimensions of autonomy-encouragement and overprotection as 
measured in the Longitudinal Study of Australian Children (LSAC[8]). It was hypothesised 
that autonomy-encouragement would be associated with structure-related feeding practices, 
including covert restriction; while overprotection was hypothesised to be associated with 
feeding practices low in responsiveness.  
 
The structural model examining the associations between maternal feeding practices and 
child weight (i.e. weight-for-age z-score [WAZ] at 24 months; outcome variable) was then 
examined, adjusting for child birthweight, age, gender, temperament (Short Temperament 
Scale for Infants[9]), breastfeeding duration, maternal BMI, age, education level and mental 
health (K10[10]); as well as NOURISH group allocation.  
 
Finally, the same structural model was fitted separately for mothers reporting high levels of 
warmth and those reporting lower levels of warmth (measure also from LSAC) to determine 
group differences (i.e. multi-group analysis in AMOS1). This analysis offered insight into the 
moderating impact of parenting warmth on the associations between maternal structure-
related feeding practices and child WAZ at 24 months of age.         
                                                     
1 Analysis of Moment Structures 
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Results: The original factor structures of the four existing feeding questionnaires (CFSQ, 
CFQ, OCCQ and PFSQ), comprising a total of 76 items, did not fit the data from an 
Australian sample of young children (N=467) well. Although scale reliability was mostly 
acceptable (Cronbach’s α: 0.50-0.93; Coefficient H: 0.62-0.95), validity was not. Overall, 
goodness-of-fit criteria (Chi-square [χ2], normed chi-square [χ2/df], Root Mean Square Error 
of Approximation [RMSEA], Standardised Root Mean Square Residual [SRMR], Adjusted 
Goodness-of-Fit Index [AGFI], Tucker-Lewis-Index [TLI], and Comparative Fit Index 
[CFI]) did not reach satisfactory fit, even after performing an a priori determined maximum 
of two model re-specifications. Problematic issues with model fit of all four feeding 
questionnaires were verified with 51/74 remaining items showing a factor loading below 0.5 
(satisfactory cut-off for item validity) and/or a Squared Multiple Correlation below 0.5 
(satisfactory cut-off for item reliability). These results demonstrated that there was scope for 
a new and conceptually altered questionnaire.   
 
Theory-driven item selection and a priori allocation resulted in 10 maternal feeding practices 
related to children’s capability to self-regulate energy intake. These included: Distrust in 
Appetite, Reward for Behaviour, Reward for Eating, Persuasive Feeding, Overt Restriction, 
Covert Restriction, Structured Meal Setting, Structured Meal Timing, Family Meal Setting, 
and Responsibility for Food Choice. The factor structure of 9/10 factors was confirmed at the 
congeneric model level (i.e. for each practice individually), and in the full measurement 
model testing (i.e. all practices included together; total of 40 items). ‘Responsibility for Food 
Choice’ was excluded due to poor internal reliability (Cronbach’s α: 0.57). A distinct cluster 
of factors reflecting non-responsive feeding practices emerged. Specifically, the four factors 
Distrust in Appetite, Reward for Behaviour, Reward for Eating and Persuasive Feeding were 
all ‘strongly’ (r>0.45) positively correlated. This cluster of non-responsive feeding practices 
was further confirmed in a post-hoc CFA which provided supporting evidence of an 
underlying second-order factor. In contrast, the remaining five factors (‘Family Meal 
Setting’, ‘Structured Meal Setting’, ‘Structured Meal Timing’, ‘Covert Restriction’ and 
‘Overt Restriction’) reflecting structure-related feeding practices were only weakly 
correlated with each other.  
 
Psychometric property testing revealed that most sub-scales showed good internal 
consistency (Cronbach’s α: 0.61-0.89; Coefficient H: 0.62-0.96). Based on the fact that 
feeding practices items were only included if they were theoretically relevant to 
responsiveness and structure within the feeding context, the newly constructed tool was 
labelled ‘The Authoritative Feeding Practices Questionnaire’. The validation procedure was 
finalised with the establishment of construct validity.  
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As hypothesised, overprotective parenting was significantly, positively associated with non-
responsive feeding practices (Distrust in Appetite, Reward for Behaviour, Reward for 
Eating, and Persuasive Feeding), and with Overt Restriction. Autonomy-encouraging 
parenting only showed half of the hypothesised positive significant associations with 
structure-related feeding practices (i.e. Structured Meal Setting = yes; Structured Meal 
Timing and Family Meal Setting = no) and Covert Restriction. However, the finding that 
both parenting dimensions were associated with distinct authoritative feeding practices 
supported construct validity of the new measurement tool.  
 
Breastfeeding duration was identified as the covariate that was most consistently associated 
with authoritative feeding practices, demonstrating positive associations with 3/5 structure-
related feeding practices and negative associations with all non-responsive feeding practices. 
Adjusting for this and other maternal and child characteristics, no significant association was 
found between authoritative feeding practices and child weight (i.e. WAZ at 24 months). 
Similarly, there was no evidence for a moderating impact of parenting warmth on any 
association between the five structure-related feeding practices and child WAZ. 
 
Conclusion: This confirmation and validation of the newly constructed Authoritative 
Feeding Practices Questionnaire (AFPQ) has relevance for application in community 
samples including children aged 21-27 months. Compared with the original measures, which 
performed poorly in this Australian sample, the new measure had good-excellent 
psychometric properties. The new measure is also considerably shorter than the combined 
original measures (40 vs. 76 items), reducing participant burden. With increasing research 
into parental influences on children’s eating behaviour and weight development in early life, 
the AFPQ offers a promising advance to this research field in that non-responsiveness and 
structure/restriction within the feeding environment (which have not been used or validated 
as such before) can now be validly and reliably assessed with one questionnaire. However, 
its applicability in different samples, especially across different child ages, socioeconomic 
and culturally diverse backgrounds, or in households with more than one child, remains to be 
tested. Advantages and potential uses of the higher-order factor ‘non-responsive feeding 
practices’ need to be further investigated.  
 
The innovative approach taken in this thesis involves making use of existing and partially 
validated items, but re-classifying them to derive a priori-determined, theoretically based 
factors, which are then statistically confirmed. This approach enables continued use of items 
and existing evidence but at the same time highlights deficits in the measurement of certain 
feeding aspects, such as ‘control’ and more specifically ‘overt restriction’. It is anticipated 
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that in the future further refinements will occur through the creation of item banks and 
application of Item Response Theory to selected age- or developmentally-appropriate items 
(similar to the more manual approach taken in this thesis). The AFPQ supports a potentially 
important shift in conceptualisation of feeding practices to reduce emphasis on negative 
controlling feeding practices (what mothers should not do) and increase focus on protective 
responsive and structure-related feeding practices (what mothers should do). Encouragement 
of responsive feeding as well as the creation of structured meal environments, potentially 
support children in becoming healthy, independent eaters and in maintaining their skill to 
regulate energy intake, which presumably helps them to maintain a healthy weight in the 
long-run. Based on established and theoretical benefits of responsiveness and structure, 
parents should be supported in creating authoritative parenting and feeding environments. 
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Chapter 1: Introduction 
This chapter describes the rationale underpinning this thesis, first outlining the background 
relating to the importance of the measurement of child feeding practices in determining risk 
factors for childhood obesity (Section 1.1). The purpose of the thesis is introduced (Section 
1.2) before its contribution to existing knowledge is highlighted (Section 1.3). Relevant 
definitions will be provided in Section 1.4. Finally, the thesis content is outlined through a 
description of the following chapters (Section 1.5). 
 
1.1 BACKGROUND AND CONTEXT 
The increasing prevalence of early childhood overweight/obesity with its associated short 
and long term health burdens has led to a large number of studies focusing on the treatment 
of this condition[11]. However, treating the problem of obesity once it exists, is both 
expensive[12, 13], and proven to be largely unsuccessful in achieving long term weight-loss[14, 
15].  
 
Instead, there is a need to focus on the prevention of rapid early weight gain and childhood 
overweight[16]. The prevention of excessive weight gain at an early age, which is a key risk 
factor for obesity in childhood and later in life[17-20], has been declared a priority by 
organizations such as the World Health Organization (WHO) and the International Obesity 
Taskforce (IOTF)[21]. Behavioural determinants have been identified as the necessary targets 
of action because they are potentially modifiable through intervention[22]. Research interest 
has therefore shifted towards identifying the possible predictors of childhood obesity within 
the family environment, especially parental influences[23]. Several important obesogenic 
behaviours, such as eating and activity patterns, are formed early in life[24, 25] and have an 
impact on the child’s healthy development and well-being. Parents have a key role in 
shaping this early obesogenic environment.   
 
Conversely, early childhood offers a unique opportunity to form healthy behaviours[26]. 
Eating habits are not yet entrenched, and child behaviour has most likely not yet triggered 
and established certain parenting or feeding responses. Interventions starting in this 
malleable period might achieve better effects than later interventions because influences 
during these formative years occur within a relatively narrow context: the child’s home and 
family environment[27]. However, only a small number of studies have undertaken research 
within the early childhood years. Ciampa and colleagues[28] concluded in their 2010 review 
2 Chapter 1: Introduction 
that few studies (n=10) focused on children under two years to either prevent or reduce 
childhood obesity. Another 2010 review of studies that aim to positively impact on weight in 
children 0-5 years, identified 7/22 studies including children younger than two years[29]. The 
more recent Cochrane Review update (2011) included 8/55 studies targeting children 
between 0-5 years, of which all but one had a mean age of greater than three years[30].  
 
Despite the strong rationale for studying early influences on obesity, four key factors 
currently impede both the investigation of causal pathways and the targeted provision of 
intervention programs. Ambiguity in concept definition hinders the conceptualisation of 
parenting and feeding. Existing tools to measure feeding practices have notable limitations 
which are partly driven by this confusion in constructs. Those measures that have been 
commonly used, have not been validated in preschool (or younger) children. Finally, 
evidence to date is largely cross-sectional, and simultaneous investigations of 
interrelationships between parenting, feeding and child weight (e.g. mediation and 
moderation analysis) are lacking. This also impedes the investigation of likely bidirectional 
relationships between parent and child in the feeding context. While these gaps in the 
literature will be extensively discussed in the next chapter, three methodological challenges 
to conducting research across different age groups, and thus child developmental stages, 
need to be highlighted:  
1. Young children cannot speak for themselves (no child-report); all assessments 
reflect parental perception 
2. Feeding aspects under investigation might be irrelevant to parents with children in 
certain age-groups, since they have not yet encountered particular behaviours (e.g. 
parents of infants might not be familiar yet with child behaviours related to 
autonomy) 
3. Assessment tools may not be appropriate across all age-groups and may therefore 
require re-validation before they are applied in research and before conclusions 
about parental influences are (falsely) drawn and used to inform policy and the 
funding of interventions (e.g. when to be targeted/changed through intervention 
studies). 
 
Although a large variety of questionnaires are in use, measuring slightly different aspects of 
child-feeding or sometimes the same feeding aspect but under a different name (i.e. 
inconsistencies in labels), there is a lack of measures that have been developed and validated 
for assessment of the early feeding influence as one level of parental impact on childhood 
obesity. 
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1.2 PURPOSES 
This thesis aimed to address these limitations in the current measurement of the early 
parental feeding environment. The primary aim of this research was to construct a 
questionnaire that was designed to measure authoritative feeding practices in parents of 
young children using an a priori defined process to select items from validated and non-
validated questionnaires. Since the Authoritative Feeding Practices Questionnaire was based 
exclusively on existing items, it sought to provide a shortened, integrated, early feeding 
questionnaire. The second aim of this study was to examine these new measures of feeding 
practices in relation to general parenting and child weight, adjusting for a comprehensive set 
of maternal and child-related covariates. To address the current gap in evidence with regard 
to the interrelationships between parental parenting and feeding influences, and child weight 
respectively, simultaneous modelling as well as moderation analyses were conducted. 
Although it is acknowledged that the current gap in the literature regarding analysis of 
longitudinal data is not addressed in this thesis, it is seen as premature to conduct expensive 
prospective longitudinal (intervention) studies without appropriate measurement tools.   
 
To achieve these aims, secondary data analysis was performed, using NOURISH data. 
NOURISH is a multi-site randomised controlled trial, conducted in Brisbane and Adelaide, 
Australia. The NOURISH RCT aimed to implement and evaluate a family-based 
intervention program for first-time mothers. It sought to prevent child rapid weight gain in 
the early years by promoting positive maternal feeding practices and healthy eating in early 
childhood (more detail provided later in the ‘Method’ section). Even though data used for 
this study stemmed from the NOURISH trial, research conducted as part of this thesis 
answered descriptive observational and methodological questions which were clearly distinct 
from those research questions the longitudinal RCT aimed to answer. This secondary data 
analysis included both the control and intervention groups from the NOURISH RCT. This 
was deemed appropriate, given that the control and intervention groups were comparable 
across a wide range of covariates at baseline; psychometric properties and associations, 
rather than group differences, were the focus of this thesis; and ‘group allocation’ was 
included for adjustment in models examining associations between feeding practices and 
child weight. 
 
1.3 CONTRIBUTION TO EXISTING KNOWLEDGE 
Outcomes from this study will lay the foundation for further research into the development 
and prevention of childhood obesity. First and foremost, a new psychometrically robust early 
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feeding measure will be made available to other researchers in this field. Secondly, it will be 
determined whether general parenting provides the framework within which specific parental 
feeding practices are executed and consequently impact on the child’s weight. While it is 
currently unclear whether a broader intervention focus on parenting can improve feeding and 
in turn prevent obesity at a young age, outcomes from this thesis might help to inform 
decisions about whether taking the parenting context into account is going to be essential for 
the prevention of childhood overweight.  
 
1.4 DEFINITION OF TERMS 
Although the literature around feeding questionnaire development uses terms such as 
‘scales’, ‘factors’ and ‘constructs’ interchangeably, for this thesis the following distinctions 
are made: 
1) Factor = used in statistical or Confirmatory Factor Analysis (CFA) terms, i.e. 
unidimensional sub-scale of a questionnaire represented in the path model as one 
latent variable (also called ‘congeneric model’ in the Methods chapter and Chapter 
5) 
2) Scale = used to describe the part/sub-section of a questionnaire  
3) Construct or aspect = used in theoretical or conceptualisation terms 
 
Ideally, one individual feeding aspect or construct would be assessed with one scale of a 
feeding questionnaire and could therefore be represented as one factor or latent variable (i.e. 
a congeneric or unidimensional model) in CFA.  
 
Validation of a questionnaire is seen in this thesis as examining the quality of the 
questionnaire in accurately measuring feeding constructs of interest as planned. As such, it 
constitutes one part of the examination of psychometric properties in addition to the 
assessment of reliability, such as Cronbach’s alpha. Validity of the questionnaire will be 
assessed in the forms of face validity and factorial validity (i.e. factor structure as tested in 
CFA) in Chapter 5 and construct validity, including convergent and discriminant validity, in 
Chapter 6.  
 
1.5 THESIS OUTLINE 
This chapter has outlined the background to the study, and described its purpose and 
contribution to existing knowledge and definitions of terms. The structure of the remaining 
chapters of the thesis is as follows: 
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 The literature surrounding the assessment of parenting and feeding in the context of 
childhood obesity development and prevention is firstly reviewed and existing gaps 
in the current evidence-base are identified. The aims of this thesis are outlined 
(Chapter 2). Part of the review has been published: Jansen, E., Daniels, L. A., & 
Nicholson, J. M. (2012). The dynamics of parenting and early feeding – constructs 
and controversies: a viewpoint. Early Child Development and Care, 182(8), 967-
981. 
 Next, the study design and analysis procedures undertaken to achieve the aims of 
this thesis are outlined (Chapter 3). 
 Psychometric evaluation of four widely used parental feeding measures is then 
undertaken to establish their applicability in a sample of young children (Chapter 4). 
 Resulting from the findings of Chapter 4, a new, integrated, feeding practices 
measurement is designed, based on a priori determined theoretically derived 
constructs. Subsequently, the factor structure is tested and where necessary 
modified, using a robust statistical examination procedure which includes 
determination of validity and reliability on item and scale levels (Chapter 5).   
 The following chapter details the construct validity testing of the newly constructed 
early feeding practices measure. Convergent and discriminant validity are evaluated, 
associating parenting ‘Autonomy-encouragement’ and ‘Overprotection’ with the 
newly formed maternal feeding practices scales (Chapter 6).  
 In this last results chapter, a comprehensive model of feeding practices and child 
weight is examined. Adjusting for a range of maternal and child characteristics (i.e. 
covariates), the associations between maternal feeding practices and children’s 
weight at 24 months of age are assessed before the moderating impacts of parenting 
warmth on the associations between structure-related feeding practices and child 
weight are assessed (Chapter 7). 
 Finally, the findings from this thesis are interpreted in the context of the strengths 
and weaknesses of the secondary data analysis. Implications and recommendations 
for future research are presented (Chapter 8).  
 
Note that, the discussion at the end of each result chapter is primarily a summary of study 
findings. An extended integrated discussion is presented in the final chapter (Chapter 8).  
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Chapter 2: Literature Review 
2.1 INTRODUCTION 
The literature review is split into four parts:  
I. Childhood obesity, its consequences and causes; particular focus on the importance 
of parental influences in early life 
II. Parenting and feeding, constructs and controversies: presented by means of a 
published paper written by the author of this thesis 
III. Measurement issues of general parenting and parental feeding (methodological 
examination) 
IV. Evidence for and nature of interrelationships between parenting, feeding and child 
weight   
 
This chapter will close with a discussion of factors that have been found to influence the 
child’s weight, parental feeding and/or general parenting (i.e. covariates, Section 2.6); a 
summary of the review, the implications from the literature (Section 2.7); and the objectives 
of this thesis (Section 2.8).  
 
2.2 PART I – CAUSES AND CONSEQUENCES OF CHILDHOOD OBESITY 
2.2.1 The Problem of Childhood Overweight and Obesity 
2.2.1.1 Prevalence and definition of childhood overweight and obesity 
There has been a rapid increase in the prevalence of overweight and obesity in young 
children within the last 20 years such that childhood obesity now constitutes a global public 
health problem[31]. Based on data from 144 countries, the prevalence of overweight and 
obesity in preschool children (<5 years of age) worldwide was 7% in 2010[32]. The most 
recent (2007) national data indicates that the prevalence of overweight in preschool children 
in Australia is 20-25%[33, 34]. Specifically, in 2-3-year-old children, 17% of the boys and 14% 
of the girls were overweight and a further 4% in each gender group were obese[33].  
 
While there have been calls for standard definitions of overweight and obesity in the general 
childhood population, definitions frequently differ across studies[35] which makes them hard 
to compare. The table below summarises two commonly used cut-offs proposed by the 
World Health Organization (WHO) and the Centers for Disease Control and Prevention 
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(CDC). Z-scores, as used throughout this thesis, refer to anthropometric measures (e.g. 
birthweight, weight-for-age, or BMI), standardised for the child’s age and gender.  
 
Table 1: Definitions of ‘at risk of overweight’, ‘overweight’ and ‘obesity’ in childhood 
 WHO cut-offs[32, 35] CDC cut-offs[36] 
Applicable age range 0-5 years 2-19 years 
Anthropometric indicator       Gender-specific  BMI-for-age 
At risk of overweight > + 1 SD x 
Overweight > + 2 SD ≥ 85th but <95th percentile 
Obese > + 3 SD ≥ 95th percentile 
SD = Standard deviation  
 
2.2.1.2 Consequences of childhood obesity 
Childhood obesity has a well-documented social, psychological, medical and economic 
impact[37, 38] (see Table 2). It is strongly associated with adolescent and adult obesity and 
their attendant morbidity and mortality[39]. For example, children identified as overweight 
(BMI > 85th percentile) at ages 24, 36 or 54 months have been shown to be five times more 
at risk of being overweight at 12 years compared to those children who were not overweight 
at any of the younger ages[40]. 
 
Table 2: Health consequences of childhood obesity 
Medical Psychosocial Long-term 
Metabolic Mechanical   
Hypertension, high 
cholesterol & 
dyslipidaemia[41] 
Breathing problems 
(e.g. obstructive 
sleep apnoea, 
asthma)[42, 43]  
Discrimination, 
stigmatisation (e.g. 
academically unsuccessful, 
lazy, less hygienic), poor 
self-esteem[44-47]  
Obesity in 
adulthood[48-50] 
Impaired glucose 
tolerance, insulin 
resistance & type 2 
diabetes[46] 
Joint problems & 
musculoskeletal 
pain[42, 51] 
 
Depression, anxiety; body 
dissatisfaction, eating 
disorders (e.g. Binge-eating 
disorder)[52, 53] 
Cardiovascular 
disease (CVD), 
diabetes & 
cancers 
(endometrial, 
breast & colon)[54] 
Non-alcoholic fatty 
liver disease, gallstones 
& gastro-oesophageal 
reflux[42, 46]  
  Osteoarthritis[55] 
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2.2.1.3 Determinants of childhood obesity 
As highlighted in the ‘Ecological model of predictors of childhood overweight’ by Davison 
and Birch[56], the causes of overweight are multifaceted; ranging from child-related risk 
factors to community, demographic and societal characteristics (see Table 3). Two key risk 
factors for later overweight are infant birthweight and rapid weight gain.  
 
2.2.1.3.1 Birthweight and rapid weight gain 
A systematic review of risk factors for childhood overweight identifiable during infancy 
found six out of seven studies showing a significant association between higher birthweight 
and obesity in later childhood[57]. Rapid early weight gain and higher weight z-score before 
two years of age have been associated with a 2-3 fold increase in risk of overweight in later 
childhood, adolescence and adulthood[5, 17, 20, 58-61]. These findings were supported by a 2012 
systematic review which identified six studies that documented strong links between rapid 
weight gain within the first year of life and obesity[57]. Rapid weight gain within the first year 
of life has also consistently been associated with an increased risk of cardiovascular disease 
and its risk factors, such as insulin resistance, abnormal cholesterol levels, and hypertension 
in both children and adults[62-64].  
 
Table 3: Determinants of childhood obesity (child and family level only) 
Type Modifiable Non-modifiable 
Genetics  Gender  
 Race/ethnicity 
Intrauterine + 
perinatal factors 
Infant birthweight 
Infant rapid weight gain 
Maternal pre-pregnancy overweight 
 
Maternal smoking during pregnancy  
Maternal gestational weight gain  
Delivery type  
Maternal post-partum weight loss  
Feeding Breastfeeding  
Introduction to solid foods  
Feeding practices (pressure, restriction, 
reward) 
 
Meal structure (meal frequency, portion 
size, take away food) 
 
Child lifestyle + 
characteristics  
Sleeping pattern Temperament 
Energy intake  
Energy expenditure; sedentary behaviour  
Family 
characteristics + 
demographics  
Maternal food intake + preferences Maternal age 
Maternal physical activity Maternal education/SES 
Maternal depression Maternal marital status 
 Parity, family type (siblings, single 
parent)  
Note: Only ‘maternal’ influences are listed. Sources: Agras[65], Reilly[59], Tabacchi[66], Weng[57] 
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Figure 1 shows the first part of the conceptual model (i.e. Conceptual Framework I) 
considered in this thesis. It highlights the well-established associations between genetics, 
energy expenditure (i.e. physical activity) and, most notably, energy intake (i.e. nutrition) 
and children’s weight. Diet quality and quantity influence the child’s energy intake. In turn, 
diet quantity, or ‘how much’ a child eats, is theoretically influenced by the child’s capability 
to self-regulate food intake to match energy expenditure. Large portion sizes and the current 
obesogenic environment with an abundance of food put this ability to regulate to the test. 
Notably, at an early age, mothers are gatekeepers of children’s nutritional intake and manage 
both what and how much a child eats. However, the feeding interaction is bidirectional with 
children ideally providing clear cues of hunger and satiety to mothers who then accurately 
interpret and appropriately respond to these cues, supporting children’s capability to self-
regulate intake[67] (see Figure 3). While the focus in this thesis is on pathways related to 
energy intake, other factors, such as energy expenditure, are acknowledged as relevant 
contributors to childhood obesity but will not be dealt with here. 
 
 
Figure 1: Multi-factorial model of childhood overweight/obesity – Conceptual Framework I 
 
 
 
 
 
 
 
See Figure 3 (p.66) – Specific Conceptual Framework II 
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2.2.1.3.2 Self­regulation of energy intake and childhood obesity  
Self-regulation in the nutritional context is defined as “the capacity to adjust the quantity 
eaten according to the physiological needs of the consumer”[68]. Energy needs depend on the 
child’s gender, body size, growth rate and physical activity[69, 70]. Self-regulation is innate[71, 
72] and children younger than 2 years of age have shown ability to self-regulate energy intake 
by using internal signals (hunger and satiety) to match intake to energy needs[73]. Thus, while 
some components of self-regulation of energy intake might be heritable, others are likely to 
be modified by environmental influences such as parental feeding practices. Maintaining the 
early capacity to respond appropriately to internal hunger and satiety cues may be protective 
whereas dependence on environmental cues to initiate or terminate eating might increase a 
child’s behavioural susceptibility to obesity[74].  
 
Compromised self-regulation of intake, as mostly shown in children older than 2 years of 
age, has been described as failing to control impulses or behaviours[75], such as disinhibited 
or dysregulated eating[76], which results in eating in the absence of hunger (i.e. eating in 
response to factors other than hunger), and is most likely triggered by environmental factors 
(e.g. large portion sizes)[77]. More detail about this will be provided later (see Section 
2.4.2.3). 
 
Birch[69, 70, 73] and Johnson[78] have shown that children between 2 and 5 years of age can 
adjust their energy intake in response to changes in the energy density of the diet (i.e. caloric 
compensation), both short- and medium-term (i.e. single-meal protocols vs. 24-hour 
periods). However, individual differences have been documented in the capability to 
compensate[78] and, these differences at least in part, relate to children’s weight status. There 
is a well-established prospective relationship between intake regulation and weight status[74, 
75, 79]. The following indicators of self-regulation of energy intake have been associated with 
increased rapid weight gain, adiposity and childhood obesity:  
i. Diminished responsiveness to energy density cues (compensation trial with creation 
of an index of percentage of compensation)[78, 80]. Consistent poor compensation over 
long periods of time is assumed to increase the risk of becoming overweight 
ii. Eating in the absence of hunger (more accurate indicator of self-regulation failure in 
the energy-balance domain compared to delayed gratification)[74]  
iii. Self-control and/or delayed gratification (a behavioural measure of global self-
regulation)[75, 81]  
iv. Eating behaviours such as low satiety responsiveness (internal cues), or high food 
responsiveness and high enjoyment of food (external cues)[79, 82-85]. 
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In addition to these associations between self-regulation of energy intake and child weight, 
findings by Francis and Susman[75] show that regulatory behaviours in a domain different to 
intake regulation (e.g. compromised capacity to self-regulate behaviour in laboratory-based 
tasks) are also associated with child weight (e.g. higher BMI z-scores and more rapid weight 
gain over time). Two other studies provide further evidence for associations between broader 
self-regulation skills, such as behavioural (inhibitory control/reward sensitivity) or emotional 
regulation (more general self-regulatory deficits), and obesity. Graziano et al.[86] and 
Nederkoorn et al.[87] found that children with higher reward sensitivity (indicative of lower 
inhibitory control skills) and poorer emotion regulation skills, were more likely to be 
classified as overweight/at risk for being overweight. Studies included 57 American children, 
followed from 2 to 5.5 years; and 62 (31 obese, 31 lean) Belgian children with a mean age of 
13.7 years, respectively. It has been speculated that children with higher reward sensitivity 
are more likely to engage in impulsive eating behaviour and to prefer sweet and fat foods 
(tastier; as found in adults)[88]; while children with poorer emotion regulation skills were 
believed to emotionally overeat (as found in adults/adolescents)[89, 90], or have difficulties 
assessing whether they are satiated[86]. These findings seem to indicate that self-regulation 
failure in one domain generalises to regulatory problems in other domains[75]. 
 
While it is recognised that childhood obesity is a multi-factorial condition, the focus taken in 
this thesis is on the role the family plays early on in the prevention and development of 
childhood obesity; and above all, on feeding practices that support children’s self-regulation. 
The remainder of the literature review will therefore focus on the parental influences.  
 
2.2.2 Parental Role in Development & Prevention of Childhood 
Obesity 
Parents provide both genetics and the environment2 in which the child grows up and which 
potentially places the child at risk of developing an obesogenic lifestyle[94]. For instance, 
obese parents have been found to create more obesogenic lifestyles or home environments in 
which genetic predisposition might be triggered[95] than non-obese parents. 
 
Children’s genetic background: Having an overweight parent is one major predictor of both 
child and adult obesity[96]. This genetic effect is independent of a shared lifestyle by parent 
and child. In particular, maternal obesity is a well-established predictor of childhood 
                                                     
2 This includes the intrauterine environment. See McMillen et al.[91]  and Huang et al.[92] for systematic reviews 
on foetal programming of childhood obesity and other influences occurring before birth, and Hinkel et al.[93] for 
the influence of gestational weight gain on child BMI. 
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overweight[97-99]. A threefold increase in childhood overweight has been reported previously 
if at least one parent is overweight[100]. The link between maternal pre-pregnancy overweight 
and children’s risk for overweight was confirmed in a recent review (1.4, 4.3 and 2.4 times 
more likely to develop overweight at the age of 3, 7 and between 9 and 14 years 
respectively)[57].  
 
Additionally, children within families of different ethnic backgrounds have shown to be at 
different levels of risk to develop overweight/obesity. Prevalence of obesity was found to be 
15% in Caucasian American, 20% in African American, and 21% in Hispanic children aged 
2 to 19 years[101]. However, this might be related to socioeconomic disadvantage (e.g. lower 
access to health care) as well. This leads to the next point.   
 
Environmental factors: These factors have gained increasing attention as the prevalence of 
childhood overweight rises in genetically stable populations, indicating the importance of 
environmental influences[22]. While parents provide the genes for their children, they also 
influence them through their socioeconomic status and determinants within the family or 
home that are related to (un-)healthy lifestyle factors, thus creating a home environment 
where some children develop overweight more easily than others[102]. These modifiable 
determinants include amongst others a) availability of and accessibility to healthy nutrition; 
b) role modelling of eating, dieting or sedentary behaviour; c) mealtime structure, including 
having family meals, TV viewing during meals, eating out and portion size; d) time and 
monetary constraints; e) cultural and traditional methods of food preparation; f) parents’ 
food preferences, nutritional knowledge, beliefs and attitudes towards food; and g) child 
feeding practices[37, 103-105]. 
 
2.2.2.1 The early family environment  
In the first years of life, home and parents make up a substantial part of the child’s 
environment. All experiences children gain are primarily through their interactions with the 
family[106, 107]. For instance, parents provide the ‘family eating environment’ in which the 
child learns how to eat and develops either healthy or unhealthy eating habits. This family 
eating environment potentially teaches the child early on an obesity-promoting lifestyle[27]. 
Exposure to a variety of foods, the quality and quantity of those foods, and the emotional and 
physical environments in which eating takes place, shape the child’s food preferences and 
capacity to self-regulate intake[108]. Only when children start to enter other social situations, 
such as going to day care, play groups or kindergarten, do their social context and potential 
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environmental influences expand. Thus, a focus on modifiable factors within the child’s 
home environment is indicated.   
 
Given that the family environment can provide an early obesogenic context, obesity 
prevention programs should be targeted here, particularly if parental influences are shown to 
be modifiable contributors to obesity. However, there has been a lack of consistency in 
research regarding which parental influences have an effect on child eating and weight[109]. 
While researchers investigating the determinants of child development have focused on 
general parenting behaviour, nutritional researchers have focused more on the feeding-
related parental behaviours, both of which may impact on the development of unhealthy 
eating habits and child weight status[110].  
 
2.2.2.2 Levels of influence 
Rhee[111] presented a model that identifies three parent-level influences on the child’s energy 
intake and weight status and demonstrates how they are interrelated. These influences 
include (from broad to narrow) ‘family functioning’, ‘parenting style’, and ‘parent (feeding) 
behaviour’.  
“Global influences of parenting style and family functioning may provide a 
context and influence the delivery and impact of specific parent behavior. These 
specific behaviors may also impact and reflect on one’s parenting style and how 
the family functions. As a whole, these parent-level factors can influence child 
energy consumption and ultimately overweight status” (p. 28)[111].  
To clearly understand why children consume the quantity/quality of food they do and how 
they become overweight, it is essential to recognize “that the family environment has an 
impact on how a parent ‘parents’ as well as how a parent feeds a child” (p. 11)[105].   
 
Each of the three levels in this model appears to have a role in the healthy development and 
growth of a young child. For the purpose of this thesis, a closer look will be taken only at 
two out of these three parental influences – parenting style and parent feeding behaviours. 
Clearly any influence of parenting and feeding on the child’s weight has to be mediated by 
the child’s eating behaviour (including dietary preferences and intake). However, in very 
young children, ‘child behaviour’ is not directly modifiable and the focus of research must 
be on the parent-related constructs as the antecedents of child eating behaviour and potential 
targets for change. In the next part of the literature review, both parent-related constructs 
(parenting and feeding) will therefore be aligned/contrasted to highlight their conceptual 
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differences and the controversies in the literature. This part will be presented in the form of a 
published manuscript.  
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2.3 PART II – PARENTING AND FEEDING, CONSTRUCTS AND 
CONTROVERSIES 
 
This paper is based on the literature review prepared by the PhD candidate for the 
confirmation seminar, a formal milestone 12 months into the PhD candidature. Following the 
confirmation seminar, the guest editor of the special issue ‘Unique Contributions of 
Mothering and Fathering to Children's Development’, published in the journal Early Child 
Development and Care, invited the PhD candidate to submit a manuscript based on the 
written confirmation document. Both supervisors provided feedback on the confirmation 
document as well as on the manuscript draft. 
 
Jansen, E., Daniels, L. A., & Nicholson, J. M. (2012). The dynamics of parenting and early 
feeding – constructs and controversies: a viewpoint. Early Child Development and Care, 
182(8), 967-981. 
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2.4 PART III – MEASUREMENT ISSUES OF GENERAL PARENTING AND 
PARENTAL FEEDING 
The manuscript presented in Part II of the literature review dealt with the ‘conceptual’ and 
‘definitional’ challenges of general parenting and parental feeding research. It concluded that 
a robust evidence base for the potential role of parenting and feeding in reduction of obesity 
risk ‘will require resolution of definitional issues and rigorously developed and validated 
measurement tools that can be applied across developmental stages’. Accordingly, this 
section of the literature review will focus on measurement challenges primarily associated 
with the feeding construct because the contribution of this aspect to childhood obesity is the 
key focus of this thesis. For completeness, assessment of general parenting will be briefly 
discussed first (Section 2.4.1). Measurement of parental feeding and associated issues will 
then be extensively discussed in Section 2.4.2.   
 
2.4.1 Assessment of General Parenting  
General parental influences have been conceptualised as ‘parenting’ and most explorations 
of the relationship between parenting and child outcomes have derived from child 
developmental research. An important finding from this area of research has been that safe 
and growth-promoting parenting, integrated into young children’s daily lives, leads to 
healthy child development[112, 113]. Despite the universal recognition of the concept of 
‘parenting’ and its importance, measuring it precisely is complicated[114].  
 
Section 2.4.1.1 provides an overview of the shift in focus related to the assessment of 
parenting. Section 2.4.1.2 looks beyond the traditional assessment of parenting and 
introduces a new parenting conceptualisation that has been used in the nationally 
representative Longitudinal Study of Australian Children (LSAC). The parenting dimension 
measurement tool used in LSAC was also used in the NOURISH RCT. Section 2.4.1.3 then 
discusses the benefits of assessing parenting dimensions compared to parenting styles, before 
Section 2.4.1.4 outlines two common limitations of parenting measures.  
 
2.4.1.1 Focus shift in the assessment of parenting  
Historically, parenting has largely been measured in a clinical or child safety context and 
evaluation of parenting competencies has therefore typically focussed on dysfunctional 
parenting[114, 115]. Over time, the role of parenting has noticeably shifted from an exclusive 
focus on behaviours parents utilise in fulfilling their child rearing task, to one that stresses 
the importance of parenting as determinant of child physical and emotional well-being. 
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Parenting influences on childhood obesity and mental health in particular have moved this 
construct into the public health context. However, due to this shift, new approaches to 
measuring parenting, appropriate for large community samples and relevant to broader 
public health outcomes, are needed. When applied to a community sample to assess 
universal parenting beyond the clinical setting, most traditional measures are likely to be 
highly skewed to the positive and lack the sensitivity to capture small variations in 
‘normal/adequate’ parenting. Although there is little evidence to identify which specific 
parenting practices, dimensions and styles are most relevant to the feeding and obesity 
prevention context, a wide range of measurement tools exists to assess parenting dimensions 
or styles. A recent systematic review of studies investigating the relationship between 
general parenting and weight-related child outcomes (i.e. weight status and related dietary 
and activity behaviours) included 36 studies and identified 21 different general parenting 
instruments[116]. 
 
2.4.1.2 Parenting measures from the Longitudinal Study of Australian 
Children (LSAC) 
In the past, the majority of parenting research has focused on developmental outcomes in 
middle childhood and adolescence. More recently it has been acknowledged that the 
foundations of these outcomes are present in infancy and the toddler period[107]. A 
representative longitudinal Australian study which is currently underway includes a focus on 
how parenting influences children’s adjustment and well-being from birth to young 
adulthood. The Longitudinal Study of Australian Children (LSAC) is a representative cohort 
study including 10,000 children (two cohorts aged 0-1 years and 4-5 years at study 
commencement) and their families from across Australia[117]. The measures of parenting 
employed in LSAC represent a new conceptualisation of parenting and more recent 
assessment tools (compared to the conventional parenting styles tools, see below).  
 
In line with the model presented in Part II[118] which suggests distinguishing styles and 
practices from dimensions, parenting in LSAC is measured via five parenting dimensions[8]:  
• Parenting self-efficacy: refers to the attitudes and beliefs parents hold about their 
competence as parents[119]. The extent to which parents perceive themselves as being 
as good as or better than other parents is highly correlated with positive outcomes for 
children[120, 121]. 
• Parental warmth: refers to parenting that is nurturing, affectionate and responsive 
towards the child’s needs[122]. Warm or engaged parents praise and listen to the child, 
respond in a pleasant tone, and provide teaching. They are receptive to children’s 
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communications and show a sensitive responsivity to age-appropriate requests or 
initiatives from the child[106]. As with parenting self-efficacy, parental warmth has 
been associated with positive outcomes[123-125]. 
• Irritable parenting: is characterised by parents’ feelings of anger or frustration 
towards their child, rejection and emotional reactivity (e.g. annoyed affect, criticism, 
insult)[106], and has been consistently linked to poor outcomes for children[124, 126, 127]. 
Irritable parents are more likely to initiate and continue conflict with their children, 
and to respond negatively to their behaviour[128]. 
• Autonomy-encouraging parenting (also referred to as ‘inductive reasoning’): refers 
to parental behaviour that involves calm explanations to the child about the 
expectations and limits set around the child’s behaviour, why tasks or rules are 
necessary, and encourages the child to try out new things, approach feared or 
uncertain situations. These parental behaviours seek to help children to understand 
rules, consequences and their own capabilities, and to learn to self-regulate their 
behaviours accordingly. Autonomy-encouraging parenting is believed to help the 
child to explore, reason, master tasks in achievable steps, and make own choices[106].  
• Overprotective parenting: refers to parental behaviours that seek to prevent the child 
from being exposed to situations that may be upsetting or expose the child to mild 
levels of risk. Overprotective parents are overly involved and immediately seek to 
soothe their upset child, give too much instruction and support relative to the child’s 
age and capabilities, or seek to protect the child from the natural challenges in life, 
describing them to the child as ‘scary’ or ‘too hard’. Overprotective parents are 
driven by a lack of trust in the child’s capabilities. By their intrusion, encouragement 
of dependence, and exclusion of outside influences[106], they hinder the child in the 
development of skills for managing difficulties. Overprotective parenting encourages 
prolonged and age-inappropriate dependency at the expense of autonomy and 
independence[129, 130]. 
 
2.4.1.3 Parenting dimensions vs. styles  
Commonly, the two dimensions of demandingness and responsiveness are used to create the 
parenting style typology introduced by Baumrind[131] and later expanded by Maccoby and 
Martin[132]: authoritative (high demandingness/high responsiveness), authoritarian (high 
demandingness/low responsiveness), permissive/indulgent (low demandingness/high 
responsiveness) and neglectful/uninvolved (low demandingness/low responsiveness). Two 
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limitations with using these styles, compared to utilising dimensions, have been expressed3. 
First, a median split, necessary for delineating parenting styles, has to be used with caution 
since the cut-points for classifying parents into styles vary according to samples and so 
results cannot be compared across studies (i.e. no universal cut-points exist)[116]. For 
example, a parent with scores towards the higher end of a parenting dimension such as 
control/demandingness in one study (where the majority of parents generally show low 
scores on control/demandingness) might be classified as authoritarian in this particular 
sample but might not be classified as such in another sample. Second, important information 
might be lost when the available, separate parenting dimensions are not utilised, but instead 
styles are created[116, 133]. Specifically, parents scoring moderately on both individual 
dimensions might be falsely classified into a parenting style, while they have an equal 
chance of belonging to another parenting style (again this might also depend on the median 
split applied). Keeping parenting dimensions apart would therefore not only make use of all 
information available, but also acknowledge the multidimensionality (rather than bipolarity) 
of the parenting construct.  
 
An illustrative study utilising parenting dimensions rather than parenting styles and 
highlighting the potential loss of information is summarised briefly. O’Brian and 
colleagues’[134] followed 653 children longitudinally from 2 to 12 years. Maternal sensitivity 
and controlling parenting were examined, amongst others, as covariates of the child’s 
overweight status throughout childhood. Maternal sensitivity (assessed at eight time points) 
was coded from videotaped mother-child interactions[135] and controlling parenting was 
measured (self-report) three times, using the control scale of the Raising Children 
Checklist[136]. In contrast to studies such as those of Olvera[137] and Rhee[138], these measures 
were not combined to reflect parenting styles. Mothers’ scores on the control scale 
distinguished those children that became overweight at elementary school level, compared to 
those that never became overweight. With each unit increase in the controlling parenting 
score, the odds of becoming overweight (vs. not overweight at elementary school level) 
increased by 2.6 (no confidence interval reported). Lower maternal sensitivity scores, on the 
other hand, were associated with a child being overweight at preschool age, compared to 
never being overweight. These findings are consistent with the results from Rhee et al.[138] 
that authoritarian parenting (low warmth/sensitivity and high control) increases a child’s risk 
for being overweight, but interestingly, they also suggest that different dimensions of 
                                                     
3 A third limitation depends on the distribution of the parenting data: if skewness on the dimensions exists, this 
might lead to misclassification of parents when grouping them into parenting styles[133]. 
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parenting within the broader parenting styles have effects at different stages of children’s 
development.  
 
2.4.1.4 Common limitations of parenting measures 
Most studies that have used measures of parenting are limited in two ways: they have seldom 
evaluated the adequacy (i.e. reliability and validity) of the tools and have not employed 
diverse study samples. Most parenting measures have originally been developed and used for 
a particular purpose. However, mostly subsequent users have then utilised a specific tool 
without determining its test-retest reliability or validity (i.e. psychometric properties)[112]. 
Additionally, most of the research conducted using parenting measures has included well-
educated, middle-SES North American families[107]. Due to different definitions of parenting 
in other cultures based on their beliefs and tradition, application of the original measures in 
populations other than the one for which they were designed, might be inappropriate[112]. 
Consequently, since the LSAC sample, just like the NOURISH sample, is made up of 
Australian families with young children, it seems justified to use the LSAC parenting 
measures in NOURISH and thus this thesis.   
 
To conclude, a shift in research interest around the construct of general parenting is 
noticeable with a new focus on the importance of parenting as determinant of public-health-
relevant outcomes such as childhood obesity. In accordance, new measures are needed that 
focus less on the clinical aspects of parenting and are suitable for large community samples. 
The measurement tool employed in LSAC represents such a shift in emphasis and provides 
assessment of parenting dimensions instead of the commonly measured parenting styles.  
 
2.4.2 Assessment of Parental Child Feeding 
In contrast to the research on parenting, the research with regard to parental feeding does not 
have an extensive history. Since the rapid increase in prevalence of childhood overweight 
and obesity, parental behaviour around child feeding has moved into the spotlight as a 
potentially modifiable contributor to this condition, resembling a proximal determinant likely 
to be mediated by children’s eating behaviour (see Figure 1). Given that childhood obesity 
has increased in a genetically stable population, it is expected that the main determinants lie 
either within the child’s environment or in behaviours that are performed and learned at an 
early age[139]. Parents provide the first environment that an infant experiences, and they 
model and perform behaviours such as feeding their baby. Additionally, feeding can be seen 
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as a key task of early parenting. It therefore appears reasonable to examine the extent of the 
influence ‘parental feeding’ has on childhood overweight.   
 
In the following sections, a range of child feeding questionnaires will be introduced (Section 
2.4.2.1) and common measurement issues outlined (Section 2.4.2.2). This section will 
conclude with a discussion about desirable feeding practices and the presentation of the 
theoretical framework considered in this thesis (Section 2.4.2.3).  
 
2.4.2.1 Measurement tools of parental feeding 
Unlike measurement tools for the assessment of general parenting, there has been one 
dominant measurement tool that has been applied to most investigations around parental 
feeding – The Child Feeding Questionnaire (CFQ) developed by Birch[3]. Despite the 
development and validation of the Comprehensive Feeding Practices Questionnaire (CFPQ) 
by Musher-Eizenman[140] and several other instruments (see Table 4 for a non-exclusive list 
of child feeding questionnaires developed in children ≤12 years of age since 2000), the 
CFQ[3] is the most frequently used measure of parental influences on the child within the 
feeding domain (i.e. feeding practices). Although this dominance helps with comparison of 
results across studies, the CFQ[3] has several limitations in itself (see Section 2.4.2.2 for 
issues with commonly used measurement tools) and the exclusive focus on ‘controlling 
feeding practices’ has led to research investigations which mostly neglect the examination of 
other relevant feeding aspects (see Section 2.4.2.3 for a discussion).  
 
This thesis rests on secondary analyses of data collected in the NOURISH trial that was 
designed in late 2005 and which then secured funding and commenced in 2007. With an 
initial follow-up of the RCT planned until the second birthday of participating children[1], 
five feeding questionnaires applicable to children below the age of three years were found to 
be available at the time the NOURISH questionnaire was conceptualised (see Table 4: two 
by Baughcum[141], one by Wardle[5], Vereecken[142] and Hughes[2] each). Three of these early 
feeding questionnaires were included in the NOURISH questionnaire at some point of the 
data collection: the Infant Feeding Questionnaire[141] at the 4-month-assessment, and the 
Parental Feeding Style Questionnaire[5] as well as the Caregiver’s Feeding Style 
Questionnaire[2] at the 24-month-assessment. Two questionnaires developed in samples of 
older children were additionally included for the 24-month-assessment because of their 
common usage and their expansion of the ‘controlling feeding’ concept (Child Feeding 
Questionnaire[3] and Overt vs. Covert Control Questionnaire[4]). While several 
questionnaires have been developed since the NOURISH trial was designed, most have not 
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been developed (or validated) for usage in young children (see Table 6 and Table 7); nor 
have the measurement issues discussed in Section 2.4.2.2 been resolved. Consequently, a 
new questionnaire is still required to fill some of these gaps. 
 
It needs to be highlighted that for the following sections (i.e. the remainder of Part III) the 
focus will be on children at or below 3 years of age since this is the age-group of the thesis 
sample. However, for the subsequent part of the literature review (Part IV) some original 
review studies have been updated and since the authors concerned had chosen the child age 
of 5 years or below as their inclusion criteria, the same criteria have been kept for the Part IV 
review update. Additionally, only few studies that exclusively focus on children aged 3 years 
or younger exist. 
 
Table 4: Overview of child feeding questionnaires developed in samples of children ≤12 years of age 
and published since 2000 (list not exclusive). Questionnaires are chronologically ordered within 3 
age-groups: younger than 3 years, minimum age is 3 years, 4 years and older   
Author Year Questionnaire name or theme Original sample(s) Country 
Baughcum[141] 2001 (1) Infant (IFQ) and  
(2) Preschool (PFQ) Feeding QNE
1) IFQ – N=453; 11-24m 
(16.2±3.5) 
2) PFQ – N=634 ; 23-
60m (39.5±11.0)  
USA 
Thompson[143] 2009 Infant Feeding Style QNE 1) N=154; 3-24m 
(9.5±7.2) 
2) N=150; 3-18m 
(10.1±5.3) 
USA 
Corsini[144] 2010 Toddler Snack Food Feeding QNE 1) N=175; 18-24m, 
2) N=216; 4-5yr 
Australia 
Chaidez[145] 2011 Toddler-Feeding QNE N=94; 12-24m (21.5±2.8) USA 
Wardle[5] 2002 Parental Feeding Style QNE N=428 (twins); 3.8-5.3yr UK 
Vereecken[142] 2004 Food parenting practices N=316 mo; 2.5-7yr 
(4.7±1.0) 
Belgium 
Hughes[2] 2005 Caregiver's Feeding Style QNE N=231; 3-5yr USA 
Musher- 
Eizenman[140] 
2007 Comprehensive Feeding Practices 
QNE 
1) N=269 mo + 248 fa; 3-
6yr (5) 
2) N=33 mo+fa pairs; 4-
6yr (5.2) 
3) N=152 mo; 1.6-8yr 
(4.2) 
USA 
Faith[146] 2008 Feeding Demand QNE N=85 mo of twins; 3-7yr USA 
Kröller[147] 2009 ISS - Instrument to measure 
parental feedings strategies 
N=163; 3-6yr Germany 
McCurdy[148] 2010 Family Food Behavior Survey N=38; 2-11yr (4.1±1.7) USA 
O'Connor[149] 2010 Parent-Generated Feeding 
Practices 
N=755; 3-5yr USA 
Anderson[150] 2012 Meals in our household N=305 (111+194); 3-11yr USA 
Chapter 2: Literature Review 39
Author Year Questionnaire name or theme Original sample(s) Country 
Carper[151] 2000 Kid's Child Feeding QNE  N=197; 4.6-6.4yr (5) USA 
Birch[3] 2001 Child Feeding QNE 1) N=394; 5-9yr 
2) N=148; 8-11yr 
3) N=126; 7-11yr 
USA 
Tiggemann[152] 2002 Control over child feeding N=89 mo; 5-8yr Australia 
Arredondo[153] 2006 Parenting Styles for Healthy 
Eating and PA 
N=812; 6±0.9yr USA 
Campbell[154] 2006 Family Environment QNE N=560; 5-6yr Australia 
Ogden[4] 2006 Overt vs. Covert Control 1) N=297; 4-11yr 
(7.4±2.2) 
2) N=61; 4-7yr (5.7±0.9) 
UK 
Hendy[155] 2009 Parent Mealtime Action Scale 1) N=2008 mo; 8.3±1.3yr 
2) N=541 mo; 4.5±1.4yr 
3) N=439 fa; 8.1±1.5y r 
USA 
Joyce [156] 2009 Parent Feeding Dimensions QNE 1) N=84; 4-8yr (6.6±0.9) 
2) N=230; 4-8yr 
(5.7±0.9) 
Australia 
Larios[157] 2009 Parenting strategies for eating and 
activity scale 
1) N=91; 5-8yr (7) 
2) N=714; kindi-2nd grade 
USA 
Marshall[158] 2011 Parenting strategies  N=93; 4-13yr Australia 
Moreno[159] 2011 Family Health Behavior Scale 1) N=38; 5-12yr 
(9.4±2.2) 
2) N=310; 5-12yr 
(8.7±2.3) 
USA 
Murashima[160] 2011 Control in feeding N=330; 4.2±0.6yr USA 
Note: Berlin and colleagues’ Feeding Strategies Questionnaire[161] and Wright and colleagues’ questionnaire[162] 
were not included here as they were specifically developed for children with feeding problems and assessed 
feeding related to failure to thrive respectively. Wardle and colleague’s Parental Control Index[163] which has 
been listed in de Lauzon-Guillain’s review of feeding measures[164] was not included here since it only utilised 
questions originally developed by Johnson in 1994[78].  
Questionnaires presented in italics were included in the NOURISH questionnaire for the 24-month-assessment 
QNE= Questionnaire, PA= Physical activity, mo= mother, fa= father  
 
 
While for Table 5 through to Table 7, only those questionnaires were selected that have 
focused exclusively on children younger than 3 years of age, Table 4 highlights that several 
studies ‘included’ some children aged below 3 years but mainly consisted of older children. 
Studies by McCurdy[148], Musher-Eizenman[140] and Vereecken[142] included children below 
the age of 3 years in their original validation sample. However, when looking at the 
individual mean ages of the samples across the three questionnaires, the average child was 
above 4 years of age (i.e. 4.1±1.7, 4.2 [no SD] and 4.7±1.0 years respectively)4. This leaves 
only four questionnaires (Infant Feeding Questionnaire[141], Infant Feeding Style 
Questionnaire[143], Toddler Snack Food Feeding Questionnaire[144] and Toddler-Feeding 
                                                     
4 The original validation study of the Preschool Feeding Questionnaire by Baughcum[141] included children 
between the age of 23 to 60 months with a mean age just above 3 years (M=39.5, SD=11.0 months).  
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Questionnaire[165]) which have been specifically developed in samples of children aged 3 
years or younger. Information on questionnaires by McCurdy[148], Musher-Eizenman[140] and 
Vereecken[142] is provided in Appendix A but they are not further considered here.   
 
Table 5 summarises the four questionnaires that have been developed in samples of children 
younger than 3 years of age and the four questionnaires that were included in the NOURISH 
study and are therefore of relevance for this thesis. The summary of the feeding aspects 
assessed gives a good overview of how feeding in young children has so far been measured. 
While Hughes[2], Thompson[143] and Wardle[5] appear to measure feeding styles, the earlier 
discussion about their measures of ‘styles’ has to be kept in mind (see the section on 
‘Feeding Styles’, p.19 in Part II). The majority of feeding measures are therefore designed to 
measure separate aspects of feeding, most frequently some aspect of the broad concept of 
‘control’ (see Section 2.4.2.2.3). Notably, only Thompson[143] includes a specific measure 
(here ‘feeding style’) of responsiveness in feeding while Hughes[2] incorporates this aspect as 
one of the dimensions used to create the measure of feeding styles. It was therefore not 
designed in the first place to use on its own, but only in combination with the demandingness 
dimension. Implications for this paucity of valid measures of responsive feeding will be 
highlighted later (see Section 2.4.2.3).  
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Table 5: Part A – Child feeding questionnaires developed in samples of children <3 years of age (n=4) 
and those with older children but relevant to the secondary data analysis presented in this thesis (n=4 
in italic)  
Author Year Questionnaire Name Feeding aspects assessed (No. of items & scales/ 
factors) 
Baughcum[141] 2001 Infant Feeding QNE 
 
 
 
 
 
 
Preschool Feeding QNE
20 items; 7 factors: Concern about infant becoming 
underweight, Concern about infant’s hunger, 
Awareness of infant’s hunger/satiety cues, Concern 
about infant becoming overweight, Feeding infant on 
Schedule, Using food to calm infant’s fussiness, 
Social interaction with the infant during feeding 
32 items; 8 factors: Difficulty in child feeding, 
Concern about child being overweight, Pushing child 
to eat more, Using food to calm the child, Concern 
about child being underweight, Child’s control of 
feeding interaction, Structure during feeding 
interactions, Age-inappropriate feeding 
Thompson[143] 2009 Infant Feeding Style  
QNE 
83 items; 5 feeding styles: (1) Laissez-faire, (2) 
Restrictive, (3) Pressuring, (4) Responsive, (5) 
Indulgent  
13 style sub-constructs: (1) Attention, Diet quality, 
(2) Finish, Cereal, Soothing, (3) Amount, Diet 
quality, (4) Satiety, Attention, (5) Permissive, 
Coaxing, Soothing, Pampering  
Corsini[144] 2010 Toddler Snack Food  
Feeding QNE 
42 items; 5 factors: Rules, Child’s attraction, Self-
efficacy, Flexibility, Allow access 
Chaidez[145] 2011 Toddler-Feeding QNE 25 items; 3 factors: Indulgent, Authoritative, 
Environmental feeding practices  
Birch[3] 2001 Child Feeding QNE 
 
31 items; 7 factors: Perceived responsibility, Parent 
perceived weight, Perceived child weight, Parent’s 
concerns about child weight, Monitoring, Restriction, 
Pressure to eat 
Wardle[5] 2002 Parental Feeding Style  
QNE 
27 items; 4 factors: Emotional feeding, Instrumental 
feeding, Prompting/ encouragement to eat, Control 
over eating 
Hughes[2] 2005 Caregiver's Feeding  
Style QNE 
38 items; 4 styles: Authoritarian, Authoritative, 
Indulgent, Uninvolved; 
2 dimensions: Demandingness & Responsiveness;  
3 strategies: parent-centred/high control, parent-
centred/contingency and child feeding practices 
Ogden[4] 2006 Overt vs. Covert Control 9 items; 2 factors: Overt control, Covert control 
Questionnaires presented in italics were included in the NOURISH questionnaire for the 24-month-assessment 
QNE=Questionnaire 
 
Table 6 extends the previous table and provides information about psychometric properties 
from the original validation studies of the eight child feeding questionnaires presented in 
Table 5.  
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Table 6: Part B – Information about psychometric properties from the original validation samples of 
child feeding measurement tools presented in Table 5 (same order)  
Tool Measures Validation sample & 
psychometric properties  
Comment 
Infant Feeding 
Questionnaire 
(IFQ; 2001; 
Baughcum) 
Maternal 
infant feeding 
beliefs & 
practices 
during the first 
year of life  
Retrospective 
measure 
N=453 mothers of 11-23m old 
children (M=16.2m, SD=3.5), 
demographically diverse sample 
(i.e. ethnicity & income) 
Low internal consistency (α=.24-
.74) 
2/7 factors have 4 items, 2 have 
3 items & 3 factors only have 2 
items  
Limits: potential variability in 
question interpretation due to a 
lack of cognitive interviewing in 
the pilot test stage, some factors 
do not have sufficient score 
variability 
Unable to find specific feeding 
practices associated with 
childhood overweight; only 
concern about weight status was 
associated   
Preschooler 
Feeding 
Questionnaire 
(PFQ; 2001; 
Baughcum) 
Feeding 
practices & 
beliefs during 
preschool 
years (i.e. from 
18m of age 
until time of 
survey) 
Retrospective 
measure    
N=634 mothers of 23-60m old 
children (M=39.5m, SD=11.0), 
demographically diverse sample 
(i.e. ethnicity & income) 
Mixed internal consistency 
(α=.18-.87) Æ 2 factors had 
reliability coefficients >.80, 3 
were close to .70, but 3 were 
<.50 
4/7 factors have at least 4 items, 
2 have 3 items & 2 factors only 
have 2 items 
Limits: inadequate number of 
items composing each factor (Æ 
reduced internal consistency), 
insufficient score variability (Æ 
skewing of responses), 
ambivalence in question 
interpretation  
Unable to find specific feeding 
practices associated with 
childhood overweight; only 
concern about weight status was 
associated   
Infant Feeding 
Style 
Questionnaire 
(IFSQ; 2009; 
Thompson) 
Feeding 
beliefs & 
behaviours 
among 
mothers of 
infants & 
young children  
Pre-test in N=154 low-income 
African-American mothers of 
infants aged 3-20m (M=9.5m, 
SD=7.2) 
Confirmed in N=150 African-
American first time mothers of 
3, 6, 9, 12 & 18m old children 
(M=10.1m, SD=5.3) 
Good internal consistency 
(α=.75-.95) & good fit  for 2nd 
sample after minor changes 
Based on ethnographic & 
observational data & CFQ 
Responsive to satiety cues, 
pressuring with cereal, indulgent 
pampering & indulgent soothing 
all related inversely to infant 
weight-for-length z-score 
Benefit: use of separate sub-
constructs 
Limit: limited generalisability to 
other ethnic groups 
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Tool Measures Validation sample & 
psychometric properties  
Comment 
Toddler Snack 
Food Feeding 
Questionnaire 
(TSFFQ; 2010; 
Corsini) 
Parental 
influences on 
toddlers’ 
intake of snack 
foods 
Validation in two Australian 
samples: 
1. Mothers of toddlers stating 
current practices: N=175 
mothers of toddlers aged 
18-24m (M=21.4m, 
SD=2.5); well educated 
2. Mothers of preschoolers 
recalling past practices: 
N=216 mothers of children 
aged 4-5yr (M=4.8yr, 
SD=0.2); more 
representative of South 
Australian population  
Support for convergent 
(restriction, monitoring) & 
discriminant (pressure) & 
concurrent validity (parent-
reported intake frequency) 
Good internal consistency 
(α=.75-.89) & test-retest 
reliability (r=.67-.90; 46 
mothers of Sample 1) 
‘Pilot test’: 22 mothers of 18-
24m old toddlers interviewed to 
develop items (attitudes & 
behaviours) 
Preschool sample: Difference in 
‘Allow Access’ between obese 
vs. non-overweight & 
overweight parents.  No 
correlation with child BMI z-
score 
Toddler sample: No differences 
between parent weight status.  
Graphical representation of 
snack foods added to 
questionnaire to help interpret in 
terms of extra foods offered 
across all eating occasions  
Specific focus on snacks; in 
toddlers; identified new aspects 
of control (Allow access, Rules, 
Flexibility) 
Toddler-
Feeding 
Questionnaire 
(TFQ; 2011; 
Chaidez) 
Toddler 
feeding 
practices in 
Latino families 
N=94 mothers of 12-24m old 
toddlers (M=21.5m, SD=2.8); 
low income & education level 
Support for validity  
Acceptable internal reliability 
(α=.63-.73) & test-retest 
reliability (r=.70-.91) 
Qualitative & quantitative 
aspects of testing 
Review of questionnaire by 
expert panel (content validity), 
cognitive testing of tool (face 
validity), Exploratory Factor 
Analysis (construct validity), 
Pearson’s correlation (test-retest 
reliability), Cronbach’s α 
(internal consistency), 
multivariate regression 
(associations with intake & 
anthropometry)  
Limit: small N, specifically 
developed for use in Latino 
families with toddlers, does not 
measure authoritarian or 
neglectful feeding style, test-
retest based on 2 methods 
(phone & face-to-face interview)  
No correlations between feeding 
subscales & range of 
anthropometric outcomes 
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Tool Measures Validation sample & 
psychometric properties  
Comment 
Child Feeding 
Questionnaire 
(CFQ; 2001; 
Birch) 
Parental 
beliefs, 
attitudes & 
practices 
regarding 
child feeding; 
focusing on 
obesity 
proneness  
Validated (i.e. confirmed) in 
three diverse samples: 
1. N=394 mothers & fathers 
of 5-9yr old girls, non-
Hispanic Whites 
2. N=148 mothers & fathers 
of 8-11yr old children, non-
Hispanic Whites 
3. N=126 mothers & fathers 
of 7-11yr old children, 
Hispanics   
Good internal consistency 
(α=.70-.92) & good fit  for 
sample 2 & 3 after minor 
changes  
Showed suitability in families of 
different socioeconomic and 
cultural backgrounds, with 
children from preschool age to 
end of middle childhood 
  Authors stated that 
questionnaire is ‘designed’ for 
use in 2-11yr old children but 
was not originally validated in 
the 2-5yr age group  
4/7 factors related to 
independent measure of child 
weight status 
Parental 
Feeding Style 
Questionnaire 
(PFSQ; 2002; 
Wardle) 
Aspects of 
feeding style  
N=221 mothers of children aged 
5.6yr (SD=1.5)  
Good internal consistency 
(α=.65-.85) 
Good test-retest reliability 
(r=.76-.83) 
No data presented on 
demographics of sample besides 
child age & gender 
Limit: insufficient score 
variability (e.g. ‘control over 
eating’ & ‘prompting/ 
encouragement’) as parents 
consistently scored high 
Caregiver’s 
Feeding Style 
Questionnaire 
(CFSQ; 2005; 
Hughes) 
Verbal & 
physical 
feeding 
strategies to 
get children to 
eat  & identify 
feeding styles 
in low-income 
African 
American & 
Hispanic 
mothers 
N=231 parents of low-income 
minority preschoolers (3-5yr) 
Good 7-14 day test-retest 
reliability (r=.82 & .85) & 
strong internal reliabilities 
(α=.71 & .86) of parent & child-
centred strategies  
Support for convergent validity 
based on associations with CFQ 
& Parenting Dimensions 
Inventory  
Only considers parents’ verbal 
& physical feeding behaviours 
Only valid in Hispanic & 
African-American populations  
Conceptually based on the 
general parenting styles 
Differences among feeding 
styles on independent measure 
of child’s BMI 
Overt vs. 
Covert Control 
Questionnaire 
(OCCQ; 2006; 
Ogden) 
An expanded 
concept-
ualisation of 
parental 
control in 
terms of overt 
and covert 
control 
Two validations: 
1. N=297 mothers & fathers 
of 4-11yr old pre-school 
children (M=7.4 yr, 
SD=2.2) 
2. N=61  mothers & fathers of 
4-7yr old children 
(M=5.7yr, SD=0.9) 
Support for (construct) validity 
based on associations with 
snacking behaviour & CFQ  
Good internal consistency:  
Study 1: α=.71-.79 
Study 2: α=.78-.83 
Based on literature & discussion 
with mothers 
Study 1: Parents of children 
perceived as heavier were more 
likely to use covert control.  
Questionnaires presented in italics were included in the NOURISH questionnaire for the 24-month-assessment 
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Table 7 summarises psychometric properties (especially validation results) from studies that 
have used the respective questionnaires presented in Table 6 and that further examined their 
reliability/validity within the new study sample. Of the already small number of 
questionnaires available for young children (n=4) only one has been further validated in a 
sample different from the original one – Preschool Feeding Questionnaire by Baughcum[141]. 
This gap of valid questionnaires for this young age group emphasises that not only the 
construct definitions are problematic (Part II of the literature review) but the few studies 
show that the importance of children’s developmental stages has not been adequately 
considered. This finding is in line with the conclusion of a recent review of tools developed 
to measure parental feeding practices of children aged 0-5 years by de Lauzon-Guillain[164]:  
“Because major gaps exist, we highlight the need for more tools on parental 
attention to children's hunger and satiety cues, and the need to evaluate the 
degree of control allowed to children younger than age 2 years in feeding 
events ... We identified a need for further evaluation of quality, especially test–
retest reliability and construct validity, for most tools developed for use in 
studying children aged 0 to 5 years” (p. 1578). 
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Table 7: Psychometric properties of ‘frequently used’ child feeding questionnaires (see Tables 5 and 6) beyond the initial studies in which questionnaires were first developed 
(sorted descending by number of studies and alphabetically within each validated questionnaire)  
Study 
Country 
Sample 
Age 
Method (CFA, 
PCA or EFA) 
& aim 
No. of factors & items in final 
model 
Cronbach’s 
α 
Final model fit indices 
X2 (df) RMSEA CFI TLI or NNFI  
Child Feeding Questionnaire (CFQ) – originally 7 factors 
PR=Perceived responsibility, PPW=Perceived parent weight, PCW=Perceived child weight, CN=Concern about child weight, RST=Restriction, PE=Pressure to eat, 
MN=Monitoring 
Anderson 
2005[166] 
 
US 
1) N=101, 
African 
American, less 
educated, low 
income  
Age 3-5yr 
2) N=130, 
Hispanic 
American, less 
educated, low 
income  
Age 3-5yr 
CFA 
Testing CFQ 
QNE (24 items, 
without PPW1-
4 & PCQ4-6) 
Testing model 
equivalence 
across ethnic 
groups 
5-factor model 
Removed: 2 factors (PPW & 
PCW); 5 items from RST 
(RST3A, 3B, RST1C, RST4B, 
RST2) 
Conceptual problems on PCW 
& problematic items on RST; 
adequate invariance of the 
factor structure across samples 
1&2; ethnic differences on PR, 
PCW, CN moderated by parent 
education & children’s BMI 
Not reported 167 (94)  
 
 
 
 
71 (94) 
0.05 
 
 
 
 
0.00 
0.93 
 
 
 
 
1.00 
0.92 
 
 
 
 
1.04 
Boles 
2010[167] 
 
US 
N=296, African 
American, low 
income 
Age 2-4yr 
CFA 
Testing 3 
subscales of 
CFQ QNE  
3-factor model 
Overall poor model fit, 
factors/items cross-loading 
RST=0.69 
PE=0.58 
CN=0.81 
300 (87) 0.09 1.00 1.07 
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Study 
Country 
Sample 
Age 
Method (CFA, 
PCA or EFA) 
& aim 
No. of factors & items in final 
model 
Cronbach’s 
α 
Final model fit indices 
X2 (df) RMSEA CFI TLI or NNFI  
Corsini 
2008[168] 
 
Australia 
N=203 
Age 4-5yr 
CFA 
Testing CFQ 
QNE (30 
items) 
8-factor model 
Added: factor ‘food as reward’  
(items RST3A,B from RST) 
 
7-factor model  
Without RST3A,B 
recommended for general use 
PR=0.93 
PPW=0.69 
PCW=0.83 
CN=0.74 
RST=0.83 
PE=0.80 
MN=0.92 
Reward=0.83 
672 (321) 0.07 0.89 0.86 
Geng 2009[169] 
 
Japan 
N=920 
Age 9-12yr 
CFA 
Testing CFQ 
QNE (30 
items) 
7-factor model 
Removed: 5 items from RST 
(RST2, RST3A,B, RST4A,B), 
1 item from PCW (PCW1) 
Added: 3 error covariances 
(PPW1 & PPW2, PPW2 & 
PPW3, PCW3 & PCW4) 
PR=0.78 
PPW=0.69 
PCW=0.84 
CN=0.85 
RST=0.89 
PE=0.65 
MN=0.90 
1115 
(228) 
0.06 0.93 0.92 
Kaur 2006[170] 
 
US 
N=260 (55% 
African, 35% 
White, 10% 
other with 
overweight 
parents) 
Age 10-19yr 
CFA 
Testing CFQ 
QNE (28 
items) 
Assessing 
model fit with 
additional 
items (PCW4-6 
& MN4) 
7-factor model 
Removed: 3 items from PCW 
(PCW1-3), 2 items from RST 
(RST3A,B) 
Added: 3 error covariances 
(PPW1 & PPW2, PPW3 & 
PPW4, PCW4 & PCW5) 
PR=0.60 
PPW=0.76 
PCW=0.82 
CN=0.82 
RST=0.72 
PE=0.71 
MN=0.88 
355 (228) 0.05 0.95 0.94 (TLI) 
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Study 
Country 
Sample 
Age 
Method (CFA, 
PCA or EFA) 
& aim 
No. of factors & items in final 
model 
Cronbach’s 
α 
Final model fit indices 
X2 (df) RMSEA CFI TLI or NNFI  
Mohd Nasir 
2012[171] 
 
Malaysia 
N=1933  
Age 4-6yr 
CFA  
Determine 
relationship 
between FP & 
cognitive 
performance 
6-factor model 
Removed: PPW; no further 
information provided 
 
 
PR=0.75 
PCW=0.58 
CN=0.73 
RST=0.55 
PE=0.79 
MN=0.57 
1069 
(235) 
0.04 0.92 - 
Polat 2010[172] 
 
Turkey 
N=158 (66% 
mothers 
completed 
primary school, 
10% university, 
87% 
unemployed) 
Age 2-11yr 
(61% age 2-
6yr) 
PCA with 
Varimax 
rotation 
Assess validity 
& reliability of 
Turkish CFQ 
version (31 
items) 
7 factors with eigenvalues >1, 
all factor loadings >0.4, 
explained 58% of variance 
PR=0.68 
PPW=0.65 
PCW=0.74 
CN=0.63 
RST=0.65 
PE=0.74 
MN=0.76 
Overall 0.75  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Not applicable 
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Study 
Country 
Sample 
Age 
Method (CFA, 
PCA or EFA) 
& aim 
No. of factors & items in final 
model 
Cronbach’s 
α 
Final model fit indices 
X2 (df) RMSEA CFI TLI or NNFI  
Preschool Feeding Questionnaire (PFQ)- originally 8 factors 
PU=Pushing child to eat more, DF=Difficulty in child feeding, UFC=Using food to calm, CUW= Concerns about underweight, CO=concern about child overeating, 
PW=Parental worry about weight status, UR=Use of rewards, CCF=Child’s control of feeding, USM=Unstructured mealtimes, UB=Use of a bottle 
Evans 
2011[173] 
Same research 
group as 
below 
US 
N=659 
Age 1-5yr 
1st CFA testing 
PFQ QNE Æ 
error Î  
2nd EFA with 
quartimin 
oblique rotation 
& WLSMV 
estimator for 
ordinal data 
(items were 
heavily 
skewed) 
Test groupings 
of items into 
subscales 
5 factors with eigenvalues >1, 
all but one factor loadings >0.4 
Removed: 7 items from 3 
factors (child’s control over 
feeding, structure during 
feeding, age-inappropriate 
feeding)  & 8 cross-loading 
items  
PU=0.60 
DF=0.81 
UFC=0.63 
CUW=0.70 
CO=0.76 
 
 
95 (44) 0.04 0.98 0.98 
Seth 2007[174] 
Same research 
group as 
above 
US 
N=235, 
Spanish-
speaking 
Hispanics & 
English-
speaking 
Hispanics, 
Non-Hispanics, 
less educated, 
low income 
Age 1-5yr 
EFA with 
Varimax 
rotation 
Assess validity 
& reliability of 
Spanish PFQ 
version (32 
items) 
9 factors with factor loadings 
>0.4.  
Variance explained not 
reported. 
PW=0.87 
DF=0.80 
CO=0.72 
UFC=0.68 
PU=0.64 
UR=0.51 
CCF: r*=0.40 
USM: 
r*=0.20 
UB (1 item) 
 
Not applicable 
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Study 
Country 
Sample 
Age 
Method (CFA, 
PCA or EFA) 
& aim 
No. of factors & items in final 
model 
Cronbach’s 
α 
Final model fit indices 
X2 (df) RMSEA CFI TLI or NNFI  
Caregiver’s Feeding Style Questionnaire (CFSQ) – originally 2 factors 
Hughes 
2006[175] 
 
US 
N=231, African 
American & 
Hispanic, less 
educated, low 
income  
Age 3-5yr 
CFA 
Testing CFSQ 
QNE (19 
items) 
Testing model 
equivalence 
across ethnic 
groups 
3-factor model 
Removed: 6 low/cross-loading 
items 
Split parent-centred factor in 2: 
high control & contingency 
management 
Not reported 98 (62) 0.05 0.97 0.96 
Parental Feeding Style Questionnaire (PFSQ) – originally 4 factors 
I/EM=Instrumental & Emotional feeding, C=Control over eating, EN_V=Encouragement of food variety, EN_I=Encouragement of interest in food 
Sleddens 
2010[176] 
 
Netherlands 
N=135 
Age 6-7yr 
PCA with 
Varimax 
rotation 
Assess validity 
& reliability of 
Dutch PFSQ 
version (27 
items) 
4 factors which explained 45% 
of variance, cross-loading 
items were retained 
(theoretical-best-fit) 
Combined: Emotional & 
instrumental feeding  
Split Encouragement factor in 
2: of food variety & of interest 
in food  
I/EM=0.80 
C=0.75 
EN_V=0.78 
EN_I=0.64 
Not applicable 
CFA=Confirmatory Factor Analysis, QNE=Questionnaire, PCA=Principal Component Analysis, EFA=Exploratory Factor Analysis  
* Correlation coefficient because factor only consists of 2 items 
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The previous tables have outlined available child feeding measurement tools, the feeding 
aspects they assess, and the extent to which their reliability and validity have been 
established – initially and beyond the original validation sample. Of the large number of 
questionnaires available to assess child feeding, only four were identified as being developed 
with samples of children below the age of 3 years, and of those only one has been further 
validated (i.e. PFQ[141]). It is therefore unclear if any of the many questionnaires is suitable 
when examining early parental feeding as a potential determinant for overweight (see 
Section 2.4.2.2.2).  
 
Two 2012 reviews reported on psychometric evaluation of parental feeding questionnaires 
and both concluded that most existing tools need further reliability and validity testing: 1) de 
Lauzon-Guillain[164] reported internal consistency, test–retest reliability and/or construct 
validity of reviewed studies (n=91, 41 studies with 21 tools on feeding practices; published 
between 1983 and 2010), and 2) Pinard[177] reviewed the extent to which studies (n=40) 
published between 1990 and 2010 examined either internal consistency, test–retest and/or 
inter-rater reliability; criteria, convergent, content, predictive and/or factorial validity. While 
internal consistency was reported for 70% of included measurement tools in Pinard et al.’s 
review[177], and predictive validity was still tested for 58%, other validity measures appeared 
to be examined a lot less frequently (i.e. 25% reported factorial validity of measures while 
only 8 % determined convergent validity). This finding is consistent with de Lauzon-Guillain 
and colleagues[164] who reviewed 15/25 questionnaires presented in Table 4 (including those 
developed for older children, i.e. >3 years) and found that all reported Cronbach’s alphas but 
the majority did neither assess test-retest reliability (except Hughes[2, 178] and Wardle[5]), nor 
construct validity (except Faith[146] and Ogden[4]). Thus, while many studies do not report any 
measure of psychometric evaluation in the first place[177], the most common scale quality 
assessment includes internal consistency (i.e. Cronbach’s α). After all, Cronbach’s α just 
reflects reliability but does not give any indication about the validity. Pinard et al.[177] 
summarised their results by stating that the reviewed measures had adequate reliability but 
that “evidence of validity is more equivocal”.  
 
Both reviews concluded that it is necessary to conduct more measurement studies assessing 
validity of tools and more rigorously test the quality of existing measures in diverse samples: 
“In order for research in the area of the home environment and childhood obesity to move 
forward a greater emphasis on appropriate measurement is necessary” (p. 105)[177].  
 
Although a large number of questionnaires seems to be available for investigations related to 
parental feeding behaviours, the number quickly shrinks when selecting questionnaires 
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applicable to young children (e.g. <3 years of age) and with good psychometric properties 
established beyond the initial validation study. The following section outlines limitations 
with regard to a range of child feeding questionnaires that need to be considered when using 
these measurement tools.  
 
2.4.2.2 Measurement issues of parental feeding tools 
Four broad measurement issues related to assessment of parental feeding are summarised in 
Table 8 and will be described in more detail below. The issues pertaining specifically to 
questionnaires as tools will be presented before focusing on issues relating to individual 
constructs. As the most widely employed questionnaire, the Child Feeding Questionnaire 
(CFQ)[3] will be used where applicable as an example to illustrate some of these issues. 
 
Table 8: Measurement issues, theoretical and statistical shortcomings of parental feeding tools 
Measurement issue Theoretical shortcoming Statistical or psychometric 
shortcoming  
More frequent self-
report than direct 
observation of  feeding 
practices  
Informant bias since questionnaires 
mostly filled in by mothers only 
Low correspondence between 
videotaped (snapshot) & self-reported 
(typical/ongoing) child feeding 
interaction 
No validation possible through 
2nd perspective (person or 
method, i.e. lack of multi-level 
multi-method approaches)  
Lack of (validated) 
questionnaires for use in 
young children (<3 
years) & wide age range 
within validation studies 
Developmental stages not adequately 
considered 
Age-specificity lost & relevance of 
some feeding practices not clear in 
young children (e.g. food as reward) 
Poor model fit for original 
factor structures  
Low item reliability & validity 
Overlap in 
measures/construct 
labels 
Confusion in construct measurement 
(e.g. label suggests control – how, but 
items about timing & location – when 
& where) & comparison since each 
questionnaire uses a different 
conceptualisation, particularly relevant 
for ‘control’ construct 
Restriction, pressure to eat &  
monitoring are collectively referred to 
as ‘controlling feeding practices’ 
Low correlation between scales 
theoretically measuring the 
same construct (e.g. restriction, 
pressure, monitoring, overt 
control & covert control) 
 
No psychometric evidence for 
conceptual grouping as 
‘control’ construct (e.g. no 2nd-
order factor for control 
established) 
Mix of different aspects 
within one scale 
Integration of several feeding aspects 
into 1 scale although they are 
conceptually different & might have 
different effects on children’s eating 
behaviour or weight 
Examples: Restriction & Reward 
(CFQ), Encouragement & Praise & 
Food presentation (PFSQ)  
Low factor loadings for 1 
aspect within scale compared to 
the other aspect(s) 
Unidimensionality of 
congeneric models is lost  
Unclear what a high score on 
the particular scale means 
CFQ=Child Feeding Questionnaire[3]; PFSQ=Parental Feeding Style Questionnaire[5]  
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2.4.2.2.1 Assessment by questionnaire/self­report rather than direct 
observation 
The major concern and limitation of the child feeding measures presented in Table 4 is 
validity. Whilst on the one hand issues regarding validity have to do with the limited 
evaluation of feeding measures (see the following Section 2.4.2.2.2); they also refer to the 
quality of questionnaire-type data. This concern about the validity of the collected data has 
been expressed by Hurley et al.[179] as follows: “although the findings appeared consistent 
regardless of the method (self-report questionnaire vs. observation), few studies have 
examined the reliability between the 2 methods” (p.500). Those few studies investigating 
self-reported and directly observed feeding simultaneously[175, 180-183] have found low 
correspondence between these approaches. Sacco and colleagues[183] stated that 2/3 of 
feeding styles reported by mothers of 3-20-month-old children did not correspond to the 
videotaped behaviours during actual interactions. In line with this, Klesges and 
colleagues[181, 182] found that mothers’ self-reported assessment of how they were feeding 
their 12-30-month-old children was not reflected in the directly observed maternal prompts 
such as maternal encouragement of the child to eat. However, it needs to be questioned 
whether observational methods are themselves valid measures – whether they accurately 
assess typical feeding interactions. Only a snapshot of the parent-child feeding interaction 
during a single meal is captured by observational methods, in contrast to self-report 
questionnaires that aim to capture on-going, steady-state feeding interactions[184]. 
Consequently, it might not be the validity of questionnaire-type feeding data that is of 
concern, but the results from single-session meal observations. Direct observations are 
limited in that they are not anonymous but expensive, time consuming, burdensome, and 
behaviour is likely to change with direct observation[112, 114, 185]. Since direct observations of 
each individual parent-child dyad are furthermore unfeasible in large community studies, this 
method of data collection will not be further discussed here. 
 
Self-administered questionnaires on the other hand, are most frequently applied in large 
community studies. Although numerous feeding questionnaires exist, there are two problems 
that are closely tied to self-reported methods of data collection: i) most reports of the feeding 
behaviours stem from a single reporter rather than multiple, and ii) this single reporter is 
usually the mother. Reports from more than one source would help verify self-reported 
information and examine the extent to which social desirability is present when asking 
parents about the sensitive topic of feeding and obesity proneness. Including fathers would 
help unravel the whole picture of the feeding dynamic between parent and child and advance 
our understanding of the feeding triangle. Strikingly, the few studies available that include 
paternal data suggest that fathers influence children’s eating and/or weight in ways that differ 
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from mothers’ influences[186] and that fathers exert more control than mothers[187]. Findings 
from studies conducted in mothers only can therefore not be assumed to be generalisable to 
other caregivers.  
 
2.4.2.2.2 Lack of validated measurement tools for use in early childhood (i.e. 
<3 years of age)  
A second concern, following on from Section 2.4.2.2.1, is the validity of feeding 
questionnaires currently available. Since effects on childhood overweight occur from an 
early age[24, 25], it is essential to start interventions and investigations into determinants of 
childhood obesity early, which in turn requires validated and age-appropriate feeding 
measures.  
 
Clearly, there is an enormous difference in the ability of a 2-year-old and an 11-year-old to 
articulate hunger/satiety cues. Furthermore, while the role of cognitive skills in 
comprehending that food is being used as reward (e.g. for good behaviour) is unclear, 
cognitive development of the child may be important in understanding contingencies. 
Consequently, these kinds of feeding practices are possibly less relevant in younger age 
groups and therefore items referring to these behaviours may be less valid for parents with 
young children than for parents with older children. Hence, validation studies of 
questionnaires should preferably be performed in samples that consist exclusively of either 
very young or older children (i.e. if possible, according to children’s developmental stage). 
Otherwise age-specific issues are lost when data is averaged across different age groups. 
 
A key question that arises in association with the development and validation of 
developmental-stage-appropriate tools is the question of whether the instrument is sensitive 
enough to validly assess the way mothers’ feeding practices change in response to children’s 
changing behaviour as they progress through developmental stages. It is possible that 
mothers’ practices vary across stages[188] but there is no longitudinal data available that 
speaks to the consistency of feeding constructs or stability of feeding practices across 
children’s ages. On the other hand, it may also be the case that the broad construct is 
consistent (i.e. high control or responsiveness) across developmental stages but the specific 
practices that operationalise this construct may vary. For instance, while behavioural 
strategies such as restriction, pressure to eat and monitoring[3] are frequently assessed to 
operationalise the ‘controlling feeding practices’ constructs in older children, the question 
remains whether these constructs (if relevant) manifest as the same or different behaviours in 
parents of infants. In this age group germane practices are suggested to be “whether the 
mother controls feeding with a regular schedule, uses food to soothe her infant, is aware of 
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her infant’s hunger cue, or worries about her infant eating too much or too little”[189]. de 
Lauzon-Guillain et al.[164] concluded in their 2012 review that few tools existed to assess 
“parental attention to children’s hunger and satiety cues and none to evaluate the degree of 
control allowed to children younger than age 2 years in feeding events”. 
 
The same review[164] concluded that, although many parental feeding questionnaires exist to 
measure feeding practices from birth to 5 years of age, most need validation. Furthermore, 
only a small number of tools has been specifically designed for and/or further validated in 
samples consisting of young children (see Section 2.4.2.1) – 20/27 measures presented in 
Table 4 did not include children below the age of 3 years in the original validation sample. 
Related to this paucity of validated child feeding questionnaires applicable to parents of 
young children is the fact that some studies included a wide range of child ages within one 
sample when developing/validating questionnaires (e.g. Anderson[150]: 3-11y; Birch[3]: 2-11y; 
Marshall[158]: 4-13y; McCurdy[148]: 2-11y; Moreno[159]: 5-12y; Musher-Eizenman[140]: 1.6-8y; 
Ogden[4]: 4-11y; Vereecken[142]: 2.5-7y). Child age is a particularly important consideration 
in the validation of tools because feeding practices may vary substantially with 
developmental stage and hence child age. Including wide age ranges is therefore problematic 
as it ignores the relevance of the developmental stages.  
 
Overall it is possible that feeding measures are quite age specific. Ignoring this age or 
developmental stage specificity of the feeding construct and failing to apply appropriate 
measurement instruments might therefore decrease the quality of study results and lead to 
contradictory findings across studies.  
 
One example for this measurement issue is the widely used Child Feeding Questionnaire[3] 
which claims to be applicable in children aged 2 years (or older). Due to the fact that the 
CFQ is not validated in children aged 2 years or younger[3], suitability to examine early 
parental feeding effects as a potential determinant for early weight gain using this measure is 
unknown.  
 
2.4.2.2.3 Overlap in measures (labels) supposedly measuring the same 
construct 
The large number of questionnaires available to assess parental feeding practices and the 
resulting occurrence of variations in construct definitions has caused confusion in construct 
measurement and comparison. The broad construct of ‘controlling feeding’ in particular has 
been operationalised in many varying ways and while some questionnaires have used a scale 
label which indicates ‘control’ is measured, each questionnaire uses a different 
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conceptualisation. Examples of measures of ‘control’ are the following four: 1) Restriction, 
pressure to eat, monitoring[3]; 2) Control over eating[5]; 3) Overt vs. covert control[4]; and 4) 
Directive control, non-directive control and food environmental control[160]. However, while 
the name ‘Control over eating’ (i.e. subscale of the Parental Feeding Style Questionnaire[5]) 
implies the assessment of controlling parental feeding behaviour, 9 out of the 10 items 
actually refer to maternal vs. child roles in determining the timing and location of eating. 
Thus, this scale appears to assess the ‘where’ and ‘when’ of feeding, rather than the ‘how’ 
(i.e. limited recognition for and response to satiety).  
 
Another illustration of a mismatch between the name and content of individual feeding 
scales comes from the Child Feeding Questionnaire[3]. Despite the fact that it was originally 
never intended as a measure to solely capture this aspect of feeding, the CFQ[3] has 
frequently been declared and used as a measure of ‘control’ within the parent-child feeding 
interaction[22]. Most of the time, authors have not reported data on all seven original scales 
but particularly focused on the three ‘control scales’: pressure to eat, restriction and 
monitoring[22], although no psychometric evidence or support for a higher-order factor exists 
for justification. This characterisation as proxy for controlling feeding practices, also has 
several theoretical shortcomings. For instance, ‘monitoring’ is conceptually different from 
‘pressure to eat’ and ‘food restriction’. First of all, restriction and pressure are measured 
along different response scales than monitoring (i.e. ‘agree’ to ‘disagree’ versus ‘never’ to 
‘always’), indicating that the latter investigates frequency while the other two investigate 
parental perceptions or attitudes. In addition, restricting and pressuring are mainly 
observable actions undertaken by the parent, whereas monitoring appears to be more passive. 
Keeping track of the food intake (i.e. sweet, snack or high fat foods) might even be seen as a 
prerequisite for the more active practices. For instance, if parents monitor the sweet food 
intake of their child, this might then lead them to restrict access to this particular food when 
they think the child’s intake of cakes etc. is too high. Ogden et al.[4] concluded from their 
studies that it is necessary to distinguish between covert (not detectable by the child) and 
overt (detectable by the child) control. In 4-7-year-old children, these two types of control 
appeared to be conceptually different from ‘existing measures of control’ (i.e. the three 
‘control scales’ of the CFQ[3]). They appeared to be related differently to the children’s 
snacking behaviours, implying the relevance of extending existing ways of measuring and 
conceptualising feeding control to include these two control aspects. In a second study 
conducted with 297 4-11-year-old children, decreased intake of unhealthy snacks was 
predicted by greater parental covert control. On the other hand, increased intake of healthy 
snacks was predicted by greater parental overt control. Whilst a differential relationship 
between control and healthy or unhealthy snacking behaviour appears to exist, the 
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monitoring scale of the CFQ[3] only includes keeping track of ‘unhealthy’ foods such as 
cakes, sweets, chocolate or crisps. Monitoring of ‘healthy’ foods might not per se be 
perceived as a relevant determinant in the context of measuring feeding practices that are 
potentially linked to a child’s risk of becoming overweight. However, results presented by 
Ogden et al.[4] highlight the exclusive effect of one aspect of control (i.e. overt) on intake of 
healthy snacks such as fruit, yoghurt or toast. The one-sided focus of the CFQ[3] monitoring 
subscale might therefore fail to relate parental feeding practices to certain likely obesogenic 
child eating behaviours, and ultimately their weight.  
 
2.4.2.2.4 Mix of different aspects of feeding within one scale  
Besides the confusion caused by the overlap in construct names (see paragraph above), 
clarity of constructs is diminished by the fact that some questionnaire scales include items 
pertaining to more than one feeding aspect. For instance, the ‘encouragement’ scale of the 
Parental Feeding Style Questionnaire[5] includes five items about direct encouragement, one 
item about appealing presentation of food while the remaining two items assess parental 
praise for eating (a new food). Conceptually, the former items appear to be different from the 
later ones since direct encouragement is applied to make the child eat (in the future) while 
praise is given once the child has eaten some (new) food (past). The more prominent 
example of mixing different aspects of feeding into one scale comes from the CFQ[3] where 
two items about using food as reward are included in the ‘restriction’ scale. Several 
validation studies of the CFQ[3] have highlighted this combination of feeding aspects as 
problematic[166, 168, 170]. 
 
The fact that these scales cannot be perceived as unidimensional has implications for 
validation analysis. When using Confirmatory Factor Analysis (CFA)5, this 
multidimensionality is likely to produce factor loadings of varying strength. For instance, the 
two reward items mingled with the restriction items in the CFQ scale ‘restriction’[3] might 
reveal very low factor loadings but given their relatedness, modification indices will 
highlight a non-explained, shared variance and therefore suggest including a correlated error 
term between those two reward items. Considering the content, separating the reward items 
from the restriction items appears to be even more justified, both conceptually and 
psychometrically, as shown by several studies. The feeding practice ‘using food as reward’ 
has been related to the development of food preferences as it is postulated to increase the 
liking for the food used as reward[104, 176]. While it can be seen as a practice that ‘controls’ 
                                                     
5 CFA is the gold standard for measurement validations because validity and reliability (measurement error) of 
each item can be examined. The frequently used Exploratory Factor Analysis (EFA) is not enough and not 
recommended when theory or a hypothesised model exists[190]. 
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certain child behaviours, conceptually it appears to belong in the area of encouragement or 
pressure to eat, rather than restriction. When children are rewarded with food, no food is 
limited, taken away, or kept out of reach. Instead, certain foods are added to the child’s diet 
for reasons other than hunger. Other authors such as Kröller et al.[147], Musher-Eizenman et 
al.[140] or Vereecken et al.[142] measure the food-as-reward aspect of feeding with a separate 
scale, making a clear distinction between this construct and the constructs of restriction and 
pressure.  
 
To summarise, four measurement issues with current feeding questionnaires were identified. 
First, most feeding behaviour is self-reported, by mothers, and therefore affected by 
informant bias[191]. Second, few questionnaires have been validated for use in young children 
and age-specificity is lost when validation studies include samples across different 
developmental stages. Third, overlap in scale labels has caused confusion in construct 
measurement and comparison. Finally, with the integration of several feeding aspects within 
one scale, unidimensionality of measures is lost and it becomes unclear what a high score on 
the particular scale actually reflects. To confidently assess early child feeding behaviour it is 
therefore essential to address some of these measurement issues by creating and validating 
theoretically sound and age-appropriate measurement tools.     
 
2.4.2.3 Feeding practices – What is desirable? What should be assessed? 
The following sections present two distinct foci on parental influences on children’s 
capability to self-regulate energy intake and childhood obesity.  
 
2.4.2.3.1 Control within the feeding interaction – A 'negative' focus  
The concept of control has a long standing history in research which involves the interaction 
between a caregiver (parent) and a child[192]. This is evident from the parenting literature as 
well as literature around child feeding. For instance, the early well-known definition of 
parenting – Baumrind’s parenting style taxonomy – captured the type of control practices 
used, along with information about the emotional climate of the parent-child interaction, and 
the overall style of parenting[175]. Studies investigating parenting quality have mainly been 
interested in potential detrimental effects on child outcomes[192]. Parental discipline and 
control in particular have become the focus of research regarding problematic child 
development such as conduct disorder and delinquency, poor academic achievement or 
substance abuse[193, 194]. Within the feeding context the same phenomenon can be noticed. In 
an attempt to unravel determinants of the obesity epidemic, many research studies have 
exclusively concentrated on one broad, although poorly defined construct, namely control[2, 
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195]. Control within the parent-child feeding interaction has most frequently been 
operationalised through items inquiring about restriction of sweet and fatty foods that 
children are allowed to eat; pressuring the child to eat (more of) certain foods, especially 
fruit and vegetables; and closely monitoring the child’s food intake[3, 164] (see 2.4.2.2.3).  
 
A common motivator for parents to start imposing control and apply limiting strategies is 
their high concern about negative child outcomes[196]. Domain-specific concerns for the 
feeding context might be related to parents’ perception that the child is at risk for weight-
related problems, either because of the child’s (increasing) weight or the parents’ 
preoccupation with their own weight and body image (e.g. expressed through their own 
restrained eating). For instance, if ‘physical attractiveness’ is strongly valued by parents[197], 
they will be more likely to constrain and control the child’s behaviour around feeding[198]. 
This so-called ‘high-concern/high-constrained parenting’ is then expressed in the feeding 
interaction between parent and child through a high level of restriction, particularly of high 
fat or sugar foods and snacks[196]. Similarly, parents who perceived their children of 5[198] and 
8-9[199] years, as underweight, were more likely to control their intake through strategies such 
as pressure to eat, in an attempt to counteract their concern about the children’s weight status 
and ensure that the child gets enough to eat; this is particularly so in mother-daughter 
dyads[198]. Paradoxically, evidence exists suggesting that controlling feeding practices have a 
detrimental and opposite effect to that expected[78, 179]. Studies have demonstrated an inverse 
association between control (with restriction as the most common measure) and child 
growth[184, 200, 201], and a positive association between control and problems with child 
appetite regulation (i.e. eating in the absence of hunger[202], perception that infants could not 
recognise own hunger or satiety, perception that baby’s appetite is less than that of other 
babies[203], emotional and external eating[204]). While much of this evidence is from cross-
sectional or short-term experimental studies and the potential for reverse causality is high, 
the broad and poorly defined construct of control, as based on this research tradition, has 
largely been conceptualised as negative. 
 
2.4.2.3.2 Responsiveness within the feeding interaction – A ‘positive’ focus 
There is no consensus in the current literature about what constitutes ‘healthy’ or ‘positive’ 
feeding in (very) young children. The Start Healthy Feeding Guidelines[205] and Satter[206] 
suggest that desirable feeding for young children comprises: (1) responsive feeding, which 
includes recognising, appropriately responding, and helping children attend to their hunger 
and satiety cues (e.g. feeding on demand[207]); (2) division of responsibility, including 
parents’ assistance and set-up of feeding environment while the child initiates and guides 
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feeding; and (3) refrain from overly controlling, restrictive or coercive feeding. All three 
approaches to feeding aim to maintain and/or enhance the child’s innate capability to self-
regulate food intake. This self-regulatory ability indicates that healthy children, given a 
variety of ‘healthy’ foods and the chance to follow their internal hunger and satiety cues, are 
able to match their food intake to their energy requirements for both activity and healthy 
growth[72, 208]. Social and emotional cues from adults, such as coercion, coaxing, 
encouragement to eat, praise, provision of alternatives, as well as rewards, have been shown 
to easily override the child’s innate capability to regulate intake[69, 209, 210]. For example, 
forcing children to finish all food on their plate shifts their focus away from internal hunger 
and satiety cues to external cues (e.g. empty plate)[211]. However, in an obesogenic 
environment where there is a great deal of extrinsic stimulation to overeat, the child’s 
intrinsic self-regulation is essential to maintain healthy growth. In an ‘inviting’ environment 
where excess food is readily available, eating for reasons other than hunger can easily lead to 
overconsumption of foods high in fat or sugar[108] and might over time lead to a positive 
energy balance if this eating pattern becomes a habit.  
 
The mismatch of parents’ responsiveness to children’s cues has been called ‘discordant 
responsiveness’[67]. Although the evidence to date largely comes from comparatively small 
cross-sectional studies, it is widely suggested that discordant feeding is likely to contribute to 
rapid weight gain and consequently overweight, either in childhood or adolescence/ 
adulthood by impairing children’s adequate response to their internal cues. Feeding children 
beyond their satiety, or when not hungry in the first place, likely promotes overeating which 
might result in overweight[67]. A review of associations between parental feeding and child 
weight follows (Section 2.5.3).  
 
Previous research has mostly focused on the consequences of non-responsive feeding such as 
restriction and pressure to eat (i.e. lack of reciprocity; e.g. controlling/pressuring; indulgent; 
uninvolved feeding6)[212, 214], while less attention has been given to the other side of the 
parent-child interaction – responsive feeding[215] (see Figure 2, traditional perspective vs. 
new perspective). Responsive feeding research has thus far largely focused on undernutrition 
in developing countries[83]. Nonetheless, as Engle and Pelto[213] state, this change in 
perspective seems warranted: “Responsive feeding offers an important avenue for 
interventions to prevent childhood obesity, and part of the explanation for the rapid 
                                                     
6 This includes: the parent taking control and dominating the feeding situation, the child being in control, or the 
parent ignoring the child.[212] Over-or underregulation of children’s feeding (i.e. not adequately responding to 
cues) has been linked to poor self-regulation of energy intake, increased weight gain, overweight and obesity[213]. 
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incorporation of responsive feeding into nutrition interventions may be due to expectations 
about responsive feeding as a strategy for controlling the obesity epidemic” (p. 510).  
 
2.4.2.3.3 Responsiveness and structure within the feeding interaction – The 
‘Trust Model’ for authoritative feeding  
The concept of responsiveness (i.e. warmth, supportiveness, sensitivity) is well known from 
the parenting literature[132, 216, 217], especially from its role in the creation of the traditional 
parenting styles[132, 218]. However, the conceptualisation of responsiveness in feeding as 
presented in the literature is somewhat variable and is summarised in Table 9. As described 
in the previous section, responsiveness within the feeding interaction (i.e. parents’ guidance 
and recognition of children’s hunger and satiety cues)[67, 179, 212, 219] has been proposed to be 
positive. It is assumed to facilitate children’s attention to their internal physiological signals 
and thereby foster their capacity to self-regulate the quantity of food eaten[68]. Teaching 
children to eat in a competent manner (i.e. eat to satisfy nutritional, not emotional needs) 
might have long lasting impacts on the child’s healthy nutrition and growth[212]. As such, 
responsive feeding can be seen as a desirable feeding approach because it does not change 
appetite as such, but encourages parents (and children) to respond appropriately to appetite 
(hunger) and satiety; the signals to start or stop eating. Notably, DiSantis and colleagues[67] 
concluded in their 2011 review that responsive feeding is currently not consistently 
measured. 
   
Similarly as in the parenting context, where the combination of responsiveness and 
demandingness (i.e. authoritative parenting) has revealed the most beneficial child outcomes 
across a range of domains (e.g. academics, social, emotional development, healthy eating; at 
least in Caucasian families7)[107]; the combination of responsive feeding and structure of the 
meal environment (see Table 9) has been hypothesised to lead to healthy nutrition and 
growth of children[214, 221]. Both, responsiveness and structure, are promoted in Satter’s 
Division of responsibility[6] which states that parents are responsible for providing assistance 
and setting up the feeding environment (e.g. food selection, choice of timing and place to eat, 
sitting and eating with child) while children are responsible for deciding whether and how 
much to eat. Parents provide structure, but give children autonomy within the established 
rules and limits. They therefore respect the child’s self-regulation and build trust: “The trust 
model emphasizes the division of feeding responsibility between caregivers and children and 
                                                     
7 While it has been suggested that the effect of parenting styles on child outcomes cannot be studied without 
recognising influences of factors such as culture and socioeconomic status, the majority of research indicates that 
an authoritative parenting style leads to favourable child outcomes; while the other parenting styles have been 
linked to sub-optimal outcomes. This is particularly true for White populations in Western cultures[220]. 
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trust in the child’s ability to self-regulate food intake by recognizing hunger, appetite, and 
satiety cues within the context of regular eating patterns (i.e., pleasant and structured meals 
and snacks)” (p.2197)[207]. While historically, control has been portrayed in a negative light, 
the Trust Model[6, 207, 209] indicates that a certain amount of structure (or control) is essential 
and beneficial for healthy child development and healthy eating patterns. 
 
Table 9: Responsiveness and structure within the feeding context as presented in the literature 
Responsive feeding[6, 67, 207, 212, 214, 221, 222] Structured meal environment[6, 207, 212, 214, 
221, 223] 
Encouraging and attending to the child’s signals of 
hunger & satiety: 
- Perceive (i.e. awareness of the signal of the 
child) 
- Accurately interpret (i.e. the correct assignment 
of meaning to a cue) 
- Appropriately respond  
o initiation of feeding when child is hungry, 
cessation of feeding when child is full 
o in a prompt, emotionally supportive, 
consistent, contingent, & developmentally 
appropriate manner 
o balance caregiver vs. child control  
o use affectionate/warm style of relating to 
child during feeding 
Ensuring a pleasant feeding context with 
routines & supportive limits around 
mealtimes: 
- Reduced distractions 
- Eating in the same place & at the same 
time (i.e. predictable schedule so child 
is likely to be hungry) 
- Ensure child is seated in a supportive & 
comfortable position 
- Food is healthy, tasty, developmentally 
appropriate 
 
 
As such, desirable feeding is postulated as the simultaneous presence of feeding 
responsiveness and structure of the meal environment (which can be seen as setting limits) 
and has previously been termed ‘authoritative’ (see Figure 2). This conceptualisation of 
‘authoritative feeding’ links back to positive parenting (responsiveness and limits)[212] and 
therefore potentially supports the general developmental milestone of self-regulation. 
Overall it is argued that authoritative feeding might be useful in the context of developing 
healthy eating patterns generally, as well as preventing excess weight gain[67, 207, 213]. 
However, although there are broad conceptual parallels with parenting, there are important 
differences in the measurement of responsiveness, structure/limits or authoritativeness in the 
feeding context, as outlined in the manuscript in Part II[118]. Based on the mostly theoretical 
justifications, assessment and promotion of authoritative feeding practices seem warranted. 
Two other advantages for a shift in focus from the ‘traditional perspective’ (i.e. deficit 
model) to the ‘new perspective’ (i.e. asset model; see Figure 2) are the following: 
1. Moving away from a focus on negative aspects of control8 and starting to assess the 
authoritativeness in the feeding context instead, might help to establish a more 
                                                     
8 de Lauzon-Guillain et al.[164] refer to this as “authoritarian practices”.  
Chapter 2: Literature Review 63
theoretically consistent overall conceptualisation of feeding practices (see Section 
2.4.2.3.1 for conceptual issues with the control construct).  
2. Promotion of desirable aspects of feeding might be a more positive target for 
interventions than lecturing about potential detrimental effects of controlling feeding 
and the inherent ‘blaming of mothers’ this implies. This shift in attention from what 
parents are not allowed to do, to what can be improved, might present interventions 
in a more positive light and place parents in a more active role (i.e. positive framing 
of messages: more responsiveness and structure; not less control). 
 
While de Lauzon-Guillain et al.[164] recommend in their 2012 review the development of 
measurement tools to assess parental attention to hunger and satiety cues in young children, a 
trend was already identified by Hurley et al.[179] in their 2011 review:  
“The theoretical understanding behind feeding behaviours and the validated 
tools needed to measure them across different child ages and race/ethnic 
populations have shifted in recent years from a primary focus on control during 
feeding (e.g. restriction and pressure) to one that includes responsive and 
indulgent feeding (Hughes et al.[2] and Thompson[143])” (p.500).  
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Figure 2: Alignment of the traditional control perspective and the new feeding paradigm according to Satter’s Division of Responsibility[6] and Trust Model[207, 209]
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2.4.2.3.4 A conceptual framework for the parent­child feeding interaction  
Birch and colleagues present evidence from a long history of research studies that child 
feeding practices can be directly related to the child’s a) food preferences, b) energy intake, 
c) ability to regulate food intake according to internal cues of hunger and satiety, and d) body 
weight[198, 224]. As displayed in the broad Conceptual Framework I (see Figure 1, p.10), 
children’s capacity to self-regulate energy intake can play a role in their weight development 
(i.e. overweight). As outlined in the previous section, authoritative feeding that includes 
responsive feeding and the provision of a structured meal environment has been postulated to 
help maintain the innate self-regulation capability of the child by increasing children’s 
autonomy and independence in feeding and hence may be protective in terms of childhood 
obesity risk[67, 179, 207, 212]. These theoretical links between authoritative feeding and its short- 
and long-term benefits (i.e. self-regulation and healthy weight development respectively) as 
conceptualised in this thesis, are displayed in Specific Conceptual Framework II (Figure 3) 
and Conceptual Framework I (Figure 1, p.10) respectively. 
 
De Lauzon-Guillain and colleagues[164] stated that tools are developed in specific contexts 
with some assessing feeding practices (e.g. restriction, pressure, reward, emotion regulation) 
that are possibly linked to childhood obesity (proneness) and others (e.g. availability, 
teaching nutrition, modelling, child involvement) potentially influencing children’s food 
preferences or dietary intake. Accordingly, the focus of this thesis was on feeding practices 
relating to the former type. Both frameworks were presented to summarise the literature and 
guide research of this thesis. It was not the aim to examine all presented variables and 
hypothetical pathways.  
 
Finally, it was acknowledged that the child’s self-regulation is a more proximal outcome of 
feeding practices than the actual (change in) weight. However, in line with many other 
studies, child weight was chosen as the outcome variable (instead of self-regulation). It was 
also chosen because there is currently no appropriate measure for self-regulation. Given the 
focus on the childhood obesity epidemic, associations with children’s weight status were of 
more interest than children’s eating behaviour9 since the goal is ultimately to prevent 
parental influences from translating into higher weight in their children. 
  
                                                     
9 Mitchell[225] and Scaglioni[226] review parental influences on children’s eating behaviour. 
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Figure 3: Parent-child interactional influences on self-regulation of energy intake and child weight – Specific Conceptual Framework II 
All of these feeding-specific relationships take place within the broader parent-child interactions (i.e. general parenting) and depend on the level of trust 
parents have in their children’s capabilities.   
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2.5 Part IV – EVIDENCE FOR AND NATURE OF INTERRELATIONSHIPS 
BETWEEN PARENTING, FEEDING AND CHILD WEIGHT 
There is universal agreement that prevention of childhood obesity is a priority[227]. Since 
young children and their behaviour cannot be the target of an intervention, parental 
influences on the child’s weight status appear to be the better focus for modification. Thus, 
despite the conceptual and methodological challenges presented in Part II and Part III of the 
literature review, it is essential to take stock of the current evidence for associations between 
parenting and feeding and child weight. Figure 4 outlines three different pathways of 
interrelationships that will be reviewed respectively. Additionally, studies will be examined 
that have simultaneously assessed interrelationships between the three constructs presented 
in the figure below (Section 2.5.4). 
 
 
 
 
 
 
 
 
Figure 4: Pathways of interrelationship between parenting, feeding and child weight 
This model is adopted from Ventura and Birch[109]. Note: This presentation should not be considered as a 
mediation model. It was purely chosen to demonstrate the examined pathways. 
 
In the interests of length of the thesis, recent reviews[109, 116, 179, 228] were used to discuss 
current evidence of relationships between parenting and child weight (Pathway 1, n=1) and 
feeding and child weight (Pathway 3, n=3). These reviews were summarised, only presenting 
in detail those studies that focused on children up to 5 years of age (i.e. relevant to the age 
group addressed in this thesis), and updated to include the most recent evidence. Search 
strategies are presented in Appendix B. 
 
2.5.1 General Parenting and Child Weight Status  
2.5.1.1 Systematic review by Sleddens et al.[116]  
Previous studies have found relationships between general parenting style or a similar 
measure and the child’s weight status. The 2011 systematic review by Sleddens et al.[116] 
identified 29 studies (19 cross-sectional) examining the relationship between general 
Pathway1, Section 2.5.1 
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Section 2.5.2 
Pathway 3, 
Section 2.5.3  
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parenting and weight-related outcomes. An additional 7 studies only included child 
outcomes such as dietary and activity behaviours and have not been considered here. 
Overall, this review concluded that there are discrepancies in results but in general, children 
with authoritative parents have lower BMI levels. Some of the inconsistencies in findings 
reported across the different studies might occur due to the variability in: (i) 
conceptualisation and operationalisation of the parenting construct (21 different instruments 
used in 36 studies to assess parenting style or dimensions); (ii) self-reported data by either 
parent or child, and (iii) sample characteristics (e.g. size, ethnicity, child age). Besides, 
moderation analysis[15, 229, 230] suggested that the impact of general parenting on the child’s 
weight status is moderated by characteristics of parents as well as of the child.  
 
Of the 29 studies from the Sleddens review[116] investigating associations with child weight, 
only five looked at younger children (i.e. preschoolers, mean age <5 years; Agras et al.[231], 
Blissett et al.[232], Musher-Eizenman and Holub[233], Rhee et al.[138] and Wake et al.[186]; see 
Table 10 for a summary)10. Two of these had a longitudinal study design[138, 231]. This 
represents a proportionally higher number of longitudinal studies when looking at young 
children, compared to childhood in general (i.e. 2/5 vs. 6/29).  
 
2.5.1.2 Update of the 2011 Sleddens systematic review  
To update the recent systematic review by Sleddens and colleagues[116], a review was 
conducted of  papers published between 2010 and November 2012, utilising the same search 
terms, data bases and exclusion criteria as in the original review (see Appendix B). Notably, 
only search terms related to child weight outcomes were selected here and only studies in 
children aged 0-5 years were included. Table 10 summarises the findings from the seven 
eligible studies published since the original systematic review. Characteristics and results 
from the 12 identified studies (mean age < 5 years) across the original review and its update 
will be discussed together in the following paragraphs. 
 
2.5.1.3 Discussion of review results in children 0­5 years old 
2.5.1.3.1 Overview of the 12 eligible studies 
• 7/12 studies[138, 231, 236-240] were longitudinal or included a longitudinal analysis 
component.  
• 6/12 studies[138, 186, 237-240] had large sample sizes (>870) with 3 studies[186, 239, 240] 
including >4000 participants. This indicates that study findings are (i) retrieved by very 
                                                     
10 This does not include theses by Hejazi[234] and Reinke[235].  
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elaborate analysis (e.g. stratification by parent gender[240] or child age[237], or inclusion 
of a large range of covariates[238, 239]); (ii) robust; and (iii) can be more easily generalised 
to other children in the overall population. 
• 5/12 studies[186, 236, 240-242] were conducted in Australia; 2 studies[186, 240] were conducted 
with the large sample of the Longitudinal Study of Australian Children (LSAC)[8], and 
McPhie and colleagues also used the LSAC tool to measure general parenting across 
their two papers (cross-sectional and follow-up assessment of the same cohort)[236, 241]. 
This expansion of research beyond the US is positive in that it reflects the global nature 
of childhood obesity and expands examination of associations between general 
parenting and child weight into culturally and ethnically different populations (even 
though most study participants in Australia were Caucasian).  
• Two authors reported cross-sectional as well as longitudinal/follow-up data on the same 
respective cohorts (i.e. McPhie et al.[236, 241] and Taylor et al.[240]). This might help 
determine whether associations differ when examined at one moment in time or 
direction of association is taken into account.  
 
Interestingly, four studies (i.e. Anderson et al.[238, 239] [2 different cohorts], Rhee et al.[138] and 
Wu et al.[237]) were identified that included direct observations as a measure of parenting; had 
longitudinal designs; were all conducted in the US; and included sample sizes of 
approximately 1000 participants or more. Anderson[238], Rhee[138] and Wu[237] utilised data 
from the Study of Early Child Care and Youth Development across different ages/assessment 
time points of the children. Due to their distinct study characteristics, these four studies are 
listed first in the table below and will be discussed separately from the remaining eight.      
 
70 Chapter 2: Literature Review 
Table 10: Twelve studies examining associations between general parenting and children’s weight status in children aged ≤5 yearsa – Selection from the 2011 review by 
Sleddens et al.[116] (n=5) and its update (n=7) 
Study 
Country 
Study design 
Sample 
characteristics 
Parenting measures (items) & child weight Results  Comments/covariates  
Part  A – Directly observed parenting measures 
2006 
Rhee[138] 
US 
Longitudinal 
N=872 
Age=54m at baseline 
(2.5yr follow up)  
Gender=51% female 
Ethnicity=83% White 
Mothers 
 
Study of Early Child 
Care and Youth 
Development Sample 
At 54m, scales:  
• sensitivity to child’s needs (supportive presence, respect 
for autonomy, reversed hostility; videotaped 
standardised interaction task)[135] 
• expectations for self-control (32 items)[243] 
Æ 4 styles:  
• authoritative 
• authoritarian  
• permissive  
• neglectful 
At 7yr (84.7m): Height & weight measured Æ Weight status 
Compared to authoritative 
mothers: 
- Authoritarian mother Æ 
OR: 4.88 child is 
overweight 
- Permissive or neglectful 
mother Æ OR: 2.84 & OR: 
2.67 child is overweight 
respectively 
 
Child gender, race, behaviour 
problems, maternal education, 
income/needs ratio, marital status 
 
2010 Wu[237] 
 
US 
Longitudinal 
N=1201 
Age=6m to Grade 6 
Gender=49%  
Ethnicity=82% White, 
12% Black, 6.3% 
others 
Mothers 
 
Study of Early Child 
Care and Youth 
Development Sample 
At 6m: maternal sensitivity; observed 
• positive, nonintrusive, responsive & supportive care 
• sensitivity to non-distress 
• intrusiveness 
• positive regard 
Æ sensitive vs. insensitive group 
From 2yr to Grade 6: Height & weight measured Æ BMI 
percentile & weight status 
 
Sensitive mothers Æ ↓ 
overweight-or-obese child 
& ↓ BMI percentiles 
Joint effect of child 
temperament & maternal 
sensitivity on BMI status 
depended on child age:  
Difficult temperament x 
insensitive mother Æ ↑ risk 
for being overweight-or-
obese during school age 
phase but not early 
childhood 
Child temperament at 6m, sex, 
ethnicity, birth weight, age; parental 
marital status, family income 
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Study 
Country 
Study design 
Sample 
characteristics 
Parenting measures (items) & child weight Results  Comments/covariates  
2011 
Anderson[239]
 
US 
Longitudinal 
N=6650 
Age (Median; IQR)= 
24.0m (1.0) & 52.3m 
(6.2)  
Gender=49%  
Ethnicity=56% White, 
Non-Hispanic; 18% 
Black, Non-Hispanic; 
23% Hispanic, any 
race; 6%  other races, 
Non-Hispanic  
Mothers 
Early Childhood 
Longitudinal Study 
Sample 
At 24m: observed maternal responsiveness (i.e. videotapes 
of semi-structured 10-minute mother-child play period):   
• sensitivity (reacting warmly & consistently to child’s 
signals & gestures) 
• intrusiveness 
• positive regard  
Æ4 categories (low, medium, high, very high) 
At 4.5yr: height & weight measured Æ Weight status  
 
Maternal responsiveness Æ 
↓ prevalence of obesity 
(p=0.02): 
Obesity prevalence per 
maternal responsiveness 
category: 
very high=16.1% 
high=16.8% 
medium=18.7% 
low=21.9%  
 
Parenting-Weight link not focus of 
study; child’s attachment security was 
Responsiveness treated as covariate so 
no further adjustment  
Data collected by the National Center 
for Education Statistics (trained 
interviewers during observation in the 
child’s home) 
2012 
Anderson[238]
 
US 
Longitudinal 
N=977 
Age=15, 24, 36m Æ 
15yr (~13yr follow up) 
Gender=51%  
Ethnicity=81% White, 
rest Non-White 
Mothers 
Study of Early Child 
Care and Youth 
Development Sample 
At 15, 24, 36m: observed maternal sensitivity (x child 
attachment security Î quality of early maternal-child 
relationship) 
At 15 & 24m:  
• sensitivity to non-distress 
• intrusiveness 
• positive regard 
At 36m: 
• supportive presence 
• respect for autonomy 
• hostility 
Between 12-15.9yr: height & weight measured Æ Weight 
status 
Poor quality of early 
maternal–child relationship 
Æ ↑ prevalence of obesity 
in adolescence: 
Low maternal sensitivity 
(15, 24, 36m) Æ ↑ odds of 
adolescent obesity 
Adjusted odds of obesity 
=1.42 (0.76–2.63) higher in 
adolescents with poorest 
quality early maternal-child 
relationship vs. highest 
quality (i.e. combination of 
maternal sensitivity & child 
attachment security) 
Gender, birth weight, race/ethnicity, 
maternal education, household 
income-to-poverty line ratio, maternal 
obesity 
Low maternal sensitivity was more 
strongly associated with obesity than 
insecure attachment  
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Study 
Country 
Study design 
Sample 
characteristics 
Parenting measures (items) & child weight Results  Comments/covariates  
Part  B – Self-reported parenting measures 
2004 Agras[231]
US 
Longitudinal  
N=150 
Age=2w at baseline 
(9.5yr follow up) 
Gender=51%  
Ethnicity= missing 
Mothers & fathers 
Style – PAQ: 
• authoritative (10) 
• authoritarian (10) 
• permissive (10) 
At 2w & 6m: Height & weight measured Æ Weight status 
No association between 
parenting style & weight 
status found; was not main 
aim of study 
No covariate adjustment reported 
2006 Musher-
Eizenman[233] 
US 
Cross-
sectional 
N=68 
Age=3.7-6.8yr 
(5.0±0.7) 
Gender=missing 
Ethnicity=96% 
mothers & 97% 
fathers Caucasian  
Mothers & fathers 
Style – PAQ-R: 
• authoritative (10) 
• authoritarian (10) 
Height & weight measured Æ BMI z-score 
No difference in child BMI 
z-score between 
authoritarian & authoritative 
group 
Only as preliminary step of main 
analysis (t-test Æ no covariate 
adjustment) 
2007 Wake[186]
Australia 
Cross-
sectional 
N=4983 
Age=4-5yr (56.9m) 
Gender=49% 
Ethnicity=missing 
Mothers & fathers 
 
LSAC sample 
Dimensions (LSAC): 
• warmth (6) 
• control (5) 
• irritability (4) 
Æ 4 styles based on warmth & control:  
• authoritative  
• authoritarian 
• permissive  
• disengaged 
Height & weight measured Æ Weight status 
Paternal control score 
(dimension) Æ ↓ odds child 
in heavier BMI category 
(cat) 
 
Compared to authoritative 
fathers (style): 
- Permissive father Æ 
OR:1.59 child in heavier 
BMI cat 
- Disengaged father Æ 
OR:1.35 child in heavier 
BMI cat 
Child gender, language spoken at 
home; parental BMI, education level, 
SEIFA*, no. of siblings, family type, 
(parenting) irritability 
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Study 
Country 
Study design 
Sample 
characteristics 
Parenting measures (items) & child weight Results  Comments/covariates  
2008 
Blissett[232] 
UK 
Cross-
sectional 
N=48 
Age=24-59m 
(41.6±9.0) 
Gender=60% 
Ethnicity=missing 
Mothers & fathers 
Style – PSDQ:  
• authoritative (15) 
• authoritarian (12) 
• permissive (5) 
Height & weight self-reported Æ BMI z-score 
Parenting style not 
associated with child BMI 
z-score 
No covariate adjustment (correlation 
only)  
 
2011 
McPhie[241] 
 
Australia 
Cross-
sectional 
N=175 
Age=2-5yr (2.8±0.7) 
Gender=54%  
Ethnicity=89% 
Australian or New 
Zealander 
Mothers 
Dimensions – PSQ (LSAC)  
• warmth  
• control (1 item deleted) 
Height & weight reported by mother Æ BMI z-score 
(37% objectively measured; r=0.67)  
Maternal parenting warmth 
Æ ↓ BMI z-score 
Maternal education & BMI, family 
income, feeding practices, mother-
child dysfunctional interaction, child-
eating behaviour   
2011 
Taylor[240] 
 
Australia 
Cross-
sectional & 
longitudinal  
 
 
 
N=4423 
Age=4-7yr (4-5 & 6-
7yr) 
Gender=49%  
Ethnicity=Australian 
Mothers & Fathers  
 
LSAC sample  
At 4-5yr: Dimensions – PSQ (LSAC) 
• warmth/responsiveness (R; 6 items)  
• control/demandingness (D; 1 item) 
• irritability (4 items) 
Æ 4 styles: 
• authoritative 
• authoritarian 
• permissive 
• disengaged 
At 4-5yr & 6-7yr: Height & weight measured Æ Weight 
status (3 cat) 
No influence of mothers’ 
parenting (D & R) on child 
BMI status 
Fathers’ responsiveness at 
4-5yr Æ ↑ risk for 
overweight/obesity at 6-7yr 
(longitudinal component) 
At 4-5yr: trend (significant 
at p=0.05): permissive (vs. 
authoritative) fathers Æ ↑ 
risk child is in higher 
weight category (cross-
sectional component) 
Child gender, language spoken at 
home; parental BMI, education level, 
SEIFA*, no. of siblings, family type, 
(parenting) irritability, child weight 
status at 4-5yr for analysis with 
weight status at 6-7yr 
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Study 
Country 
Study design 
Sample 
characteristics 
Parenting measures (items) & child weight Results  Comments/covariates  
2012 
McPhie[236] 
 
Australia 
Longitudinal  
N=117 
Age=T1: 2.8±0.7yr; 
T2: 3.9±0.7yr (12m 
follow up) 
Gender=54% 
Ethnicity=Australian 
or New Zealander  
Mothers 
Same as above 
Same as above Æ BMI z-score change = difference in child 
BMI z-score from T1 to T2  
 
Maternal control at T1 Æ ↓ 
change in BMI z-score at 
T2 
Family income, mother-child 
dysfunctional interaction, child-eating 
behaviour, child food habits, maternal 
feeding practices 
2012 
Parletta[242] 
 
Australia 
Cross-
sectional 
N=382 
Age=2-12yr 
(5.0±2.5yr) 
Gender=52%  
Ethnicity=Australians 
Mothers & Fathers  
 
Dimensions – The Parenting Scale (30 items)[244] 
• laxness 
• over-reactivity 
• verbosity 
Style – PAQ-R (30 items)  
• authoritative  
• authoritarian 
• permissive 
Parent reported height & weight Æ BMI z-scores 
No correlation between 6 
parenting variables & BMI 
z-score was significant 
 
Parenting-Weight link not focus of 
Study 1 (2-12yr) but Study 2 (12-
18yr) which was not relevant because 
of age.  
 
No adjustment because correlation 
analysis. 
Note: The first four studies were observational, longitudinal studies, from the US with large sample sizes. Due to their different study characteristics, they are summarised and discussed 
separately from the remaining eight studies. 
PAQ=Parental Authority Questionnaire[245]; PSDQ=Parenting Styles and Dimensions Questionnaire[246]; PSQ= Parenting Style Questionnaire (LSAC)[186, 247]; LSAC=Longitudinal Study of 
Australian Children; PAQ-R= Parental Authority Questionnaire-revised[248]  
a Specifically, the lower end of the age range in all studies was <5 years. *SEIFA Disadvantage Index 
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2.5.1.3.2 Direct observation data – Maternal sensitivity 
Anderson[238, 239] as well as Wu[237] used relatively similar direct observation data to measure 
maternal sensitivity (also referred to as ‘responsiveness’ in Anderson[239]) which included 
three common components: sensitivity to non-distress, intrusiveness, and positive regard. 
However, the authors constructed different variables for use in their analysis: Anderson 
2011[239] used 4 categories (low, medium, high, very high); Anderson 2012[238] used a 
combined score with child attachment to express quality of the early maternal-child 
relationship; and Wu[237] used sensitive and insensitive groups in addition to six 
combinations between these two groups and three child temperament groups. Although 
Rhee[138] also used data from the same sample as Anderson[238] and Wu[237] and thus had a 
measure of maternal sensitivity, the parenting variable utilised for analysis in this earlier 
study was ‘parenting style’; created by combining the dichotomised (median split) 
dimensions of maternal sensitivity (direct observation) and expectations for self-control 
(self-report).  
 
Table 11: Relationships between general parenting based on direct observation and child weight 
outcomes in children <5 years  
Parenting measure Result Study Design 
Sensitivity/ 
responsiveness 
Lower levels of sensitivity Æ 
↑ risk/prevalence of obesity 
Anderson[238, 239] & 
Wu[237] 
All longitudinal 
All direct 
observation  
Sensitivity & 
expectation for self-
control Æ 4 parenting 
styles 
Authoritarian, permissive & 
neglectful (compared to 
authoritative) mothers Æ ↑ 
risk/prevalence of overweight 
Rhee[138]  
 
Results from the four American longitudinal studies based on direct observation methods 
provide consistent evidence (see Table 11). The three studies measuring the dimension of 
maternal sensitivity reveal that higher levels of sensitivity/responsiveness are protective 
against obesity in the long run. Similarly, the study by Rhee[138] utilising a parenting style 
measure which incorporated direct observation of maternal sensitivity showed that styles low 
in sensitivity (authoritarian and neglectful) increase children’s risk of overweight. While 
consistency in findings could be due to the fact that data from the same cohort was used in 
three of the four studies, data was analysed from different assessment time points and 
research questions and covariate adjustment varied. Potentially this robustness of 
associations across different ages of the child suggests tracking of relationships between 
sensitivity/responsiveness and risk of overweight/obesity across different developmental 
stages.  
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Associations in these four studies are based on observed general parenting, rather than 
maternal self-reports. While Section 2.4.2.2.1 highlighted the relative strengths and 
limitations of direct observation compared to self-report, this finding is particularly relevant 
in that a comparable measure does currently not exist for assessments of maternal sensitivity 
in the feeding context. Therefore, equivalent important effects of sensitive/responsive 
feeding might be missed.  
  
2.5.1.3.3 Self­reported data – Parenting styles and dimensions  
Of the eight remaining studies with self-reported data[186, 231-233, 236, 240-242], half found an 
association between general parenting and child weight[186, 236, 240, 241]. Table 12 summarises 
and compares studies that did and did not report associations on five key design 
characteristics.  
 
Table 12: Key design characteristics of studies with self-reported parenting data 
Studies Cross-
sectional 
design 
Sample 
size ≤150 
Parent-reported 
child weight & 
height 
Covariate 
adjustment 
Parenting style 
(not dimension) 
measure 
No association found 
Agras[231] x 9 x x 9
Blissett[232] 9 9 9 x 9
Musher-
Eizenman[233] 
9 9 x x 9
Parletta[242] 9 x 9 x 9 both 
Association found 
McPhie[241] 9 x 9 9 x 
McPhie[236] x x 9 9 x 
Taylor[240]* x  x x 9 x 
Wake[186] 9 x x 9 9 both 
*Study characteristics are summarised for the longitudinal component only because the cross-sectional 
component showed a trend (just significant with a p-value of 0.05) in associations.  
 
Interestingly, those four studies that demonstrated an association between general parenting 
and child weight[186, 236, 240, 241] (see Table 13) were all conducted in Australia; included more 
than 150 participants; adjusted for a range of covariates; and applied a measure of individual 
parenting dimensions (see Part II of the literature review and Section 2.4.1.3), rather than 
style. Studies that did not demonstrate any association were more likely cross-sectional.  
 
Notably, parenting measures across the four Australian studies showing associations were 
relatively homogenous. This may reflect the fact that two studies[186, 240] utilised self-report 
data from the Longitudinal Study of Australian Children (LSAC), while the other two 
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‘studies’11[236, 241] used the LSAC parenting measurement tool (i.e. Parenting Style 
Questionnaire[186, 247]). Briefly, Taylor[240] assessed authoritative, authoritarian, permissive 
and disengaged styles and also reported on associations between the individual 
demandingness and responsiveness dimensions and child weight. Their parenting measures 
were almost exactly the same as those used in Wake[186], except that the former used one 
item from the ‘control’ scale while the latter used the original five items. McPhie[236, 241] used 
separate warmth and control dimensions (not combined) in their respective analyses. Study 
results are summarised in Table 13 according to the parenting measure used.    
 
Table 13: Comparison of studies reporting significant associations between general parenting based on 
self-report data and child weight outcomes according to parenting measures used  
Parenting 
measure 
Result Study Design 
Styles Trend*: permissive (compared to authoritative) 
fathers Æ ↑ risk of being in higher weight category 
Taylor[240] Cross-sectional 
component 
 Permissive or disengaged (compared to 
authoritative) fathers Æ ↑ odds to be in heavier 
BMI category 
Wake[186] Cross-sectional 
Dimensions Maternal control Æ ↓ change in BMI z-score McPhie[236]  Longitudinal 
 Paternal  responsiveness/warmth Æ ↑ risk for 
overweight 
Taylor[240] Longitudinal 
component  
 Maternal warmth Æ ↓ BMI z-score  McPhie[241] Cross-sectional 
 Paternal  control Æ ↓ odds to be in heavier BMI 
category 
Wake[186] Cross-sectional 
* Significant at p=0.05 
 
As shown in Table 13, parenting styles were only measured in cross-sectional 
studies/components. However, in line with the longitudinal study based on direct observation 
by Rhee[138], permissive and disengaged/neglectful parenting – both based on a low control 
score – were associated with an increased risk of overweight[186, 240]. In the two cross-
sectional studies, this association was exclusive to fathers.  
 
Although all studies[186, 236, 240, 241] investigating the association between certain parenting 
dimensions and child weight (Table 13) showed significant associations, the direction of 
these associations is mixed. Firstly, warmth as shown by the mother appeared to be 
protective against overweight (i.e. associated with a lower BMI z-score)[241] while warmth of 
fathers was associated with an increased risk for overweight[240]. While this differential 
impact could be related to varying interrelationships between mother and child compared to 
                                                     
11 The two papers by McPhie and colleagues actually present data on the same cohort; one is cross-sectional 
presenting baseline data[241]; the other includes follow-up data (longitudinal analysis)[236].  
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father and child or due to differences in day-to-day responsibility around care, this 
inconsistency might also be related to the use of cross-sectional data in the former study and 
longitudinal data in the latter. In contrast, control shown by both mothers and fathers was 
associated with a smaller change in child BMI z-score (longitudinal)[236]  and lower odds for a 
child to be in a heavier BMI category (cross-sectional)[186]. Overall, studies applying 
measures of parenting dimension seem to demonstrate that control in parenting is more 
protective against childhood obesity than parenting warmth. This is particularly the case for 
fathers and is supported by prospective studies. This result fits nicely with the findings from 
those studies utilising parenting styles and showing that permissive and neglectful parenting, 
which are both low in control, pose a risk factor for the development of childhood obesity. 
Given this ‘beneficial’ association with control in the parenting context, the question arises 
as to why control in the feeding context has mostly been conceptualised as negative (see 
discussion in Section 2.4.2.3.1).  
 
2.5.1.3.4 Summary of findings 
Twelve studies including children aged 5 years or younger and investigating the association 
between general parenting and child weight were identified and reviewed. The four studies 
that did not find associations, used parenting style measures and did not adjust for covariates 
but were mostly cross-sectional with small sample sizes. Eight studies[138, 186, 236-241] found 
some association; six of these were longitudinal.  
 Maternal sensitivity (responsiveness) based on direct observation was clearly 
associated with lower child weight over time 
 An authoritative parenting style appeared to be more beneficial in terms of weight 
status (lower risk of overweight) than any other, particularly the permissive or 
neglectful styles (low in control/demandingness) 
 Maternal warmth and control were inversely associated with child BMI z-scores 
when examined cross-sectionally and longitudinally respectively 
 Paternal warmth as well as permissive and neglectful parenting styles (both low in 
control) were positively associated with child BMI z-scores when examined 
longitudinally and cross-sectionally respectively.  
 
In conclusion, the consistency of these findings across observational and self-reported 
measures indicates that either an authoritative parenting style or its underlying dimensions of 
high control and high sensitivity, lead to the most beneficial outcomes with regard to child 
weight development. Prospective studies included in this review not only provide evidence 
for the existence of associations but also inform the direction of causality. Longitudinal 
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studies showing that general parenting at an early age has an impact on child weight 
outcomes at a later date, imply that general parenting is a determinant rather than a response 
to the child’s weight. 
 
Although general parenting has been shown to be directly related to child weight, it is likely 
to be mediated by feeding practices. It is therefore necessary to look at the relationship 
between those two parental influences next (also see Part II p.21).   
 
2.5.2 General Parenting and Feeding  
Despite the varying historical development of the two concepts, parenting and feeding are 
closely related. Parents ‘parent’ and one major task of their parenting is feeding their child, 
particularly in infancy. It could be argued that feeding is parenting. Feeding can be regarded 
as one domain of parenting comparable to, for example, providing physical care, or 
promoting the achievement of developmental tasks such as toilet training. Costanzo and 
Woody[196] observed that “parenting style has been measured in a nonspecific manner that 
does not differentiate according to the context, the domain, or the particular child involved” 
(p.426) and went on to develop the theory of ‘domain-specificity of parenting’. This theory 
states that parenting styles and associated outcomes in children may be at least in part 
domain-specific. Thus, the style and its effects might differ in the context of feeding 
compared to other parenting domains which suggests the need to examine parenting styles as 
they specifically relate to feeding[196]. For example, a parent might be highly coercive in the 
feeding context, because of concerns regarding child weight (see Section 2.4.2.3.1) or a 
perceived inadequacy of food intake, yet disciplines the same child in a more inductive or 
reasoning-oriented manner in another area of child-rearing.  
 
Five studies[178, 232, 236, 241, 249] have examined the relationship between general parenting styles 
or dimensions and child feeding styles or practices in children aged 0-5 years, although often 
using only preliminary and univariate correlations (see Appendix B for search criteria). 
These studies are summarised in Table 14. Overall these studies provide evidence of a 
relationship, but not direct correspondence, between general parenting and child feeding and 
support the consideration of both constructs in future studies and interventions. 
‘Associations’ between general parenting and child feeding were established making use of a 
range of different statistical analysis – correlations (most frequent), Structural Equation 
Modelling and Multivariate Analysis of Variance (MANOVA). It is important to note that all 
studies but one were cross-sectional and that comprehensive adjustment for covariates was 
limited because examination of associations was not the primary research aim in 3/5 studies. 
80 Chapter 2: Literature Review 
Table 14: Five studies examining associations between general parenting and parental feeding in children aged ≤5 years – ordered by feeding measure (1st practices, 2nd styles) 
Study 
Country 
Study design 
Sample characteristics Feeding & parenting measures Results Comments/covariates  
 
2008 
Blissett[232] 
 
UK 
Cross-sectional 
 
N=96   
Age=24-59m (41.6±9.0)  
Gender=60% female 
Ethnicity=predominantly 
White 
Mothers & fathers 
 
Feeding practices – CFQ:  
• monitoring  
• restriction  
• pressure to eat 
Parenting styles – PSDQ: 
• authoritative  
• authoritarian  
• permissive  
Æ removed physical coercion dimension 
 
PS Æ Related to FP: 
Authoritarian PS  
↔  NOT correlated with 
‘controlling’ FP  
Permissive PS 
↔ ↓ monitoring of unhealthy 
food intake (M&F) 
↔  ↑ restriction (M) 
↔  ↑ pressure (F) 
Authoritative PS 
↔  ↓ pressure (F) 
Permissive parenting style ↔ 
less adaptive feeding practices 
Feeding practices were related 
to parenting style.  
PSÆFP 
 
Correlation with covariate 
adjustment: child BMI z-score, 
parental BMI, eating 
psychopathology, SES & 
education, no. mealtimes 
parent spent eating with child, 
no. sessions child spent at 
nursery 
2010 
Vereecken[249] 
 
Belgium 
Cross-sectional 
N=755 
Age=3.5±0.4yr 
Gender=50% 
Ethnicity=Not reported 
Mothers & fathers 
Feeding practices – CFSQ: 
• parent-centred 
• child-centred 
Parenting styles[244, 250]: 
• laxness 
• overreactivity 
• support/positive interactions 
Supportive/positive interaction 
PS 
↔ ↑ child-centred FP 
 
Overreactive PS  
↔ ↑ parent-centred FP  
↔ ↓ child-centred FP 
Parenting styles & feeding 
practices were both 
independent variables of 
children’s fruit & vegetable 
consumption  
 
Correlation without covariate 
adjustment 
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Study 
Country 
Study design 
Sample characteristics Feeding & parenting measures Results Comments/covariates  
 
2011 
McPhie[241] 
 
Australia 
Cross-sectional 
N=175 
Age=2-5yr (2.8±0.7) 
Gender=54%  
Ethnicity=89% Australian 
or New Zealander 
Mothers 
Feeding practices – CFQ: 
• restriction 
• pressure to eat 
• monitoring 
Parenting dimensions – PSQ (LSAC) 
• warmth  
• control  (1 item deleted) 
PD Æ related to FP: 
Warmth Æ ↑ monitoring  
 
 
Feeding practices were related 
to parenting dimensions.  
PDÆFP 
 
Correlation without covariate 
adjustment 
2012 
McPhie[236] 
 
Australia 
Longitudinal  
N=117 
Mean age=T1: 2.8 ±0.9yr; 
T2: 3.9±0.7 (12m follow 
up) 
Gender=54% 
Ethnicity=74% Australian 
or New Zealander  
Mothers 
Same as above for: 
• feeding practices (except no monitoring),  
• parenting dimensions  
 
PD Æ related to FP: 
Control Æ ↓ restriction 
 
Feeding practices were related 
to parenting dimensions.  
PDÆFP  
SEM with covariate 
adjustment: BMI z-score 
change, family income, 
mother-child dysfunctional 
interaction, child-eating 
behaviour, child food habits 
2008 
Hughes[178] 
 
US 
Cross-sectional 
N=718 
Age=3-5yr (4.4±0.6) 
Gender=48% 
Ethnicity=43% African 
American, 29% Hispanic, 
28% White  
Mostly mothers 
Feeding styles – CFSQ: 
• authoritative  
• authoritarian  
• indulgent  
• uninvolved  
Parenting – The Positive and Negative Affect 
Schedule[251]  
Parenting Æ differed across FS: 
Indulgent FS (vs. authoritarian 
FS) Æ ↓  negative affect  
 
Uninvolved FS (vs. indulgent & 
authoritative) Æ ↓  positive 
affect 
Feeding styles were related to 
parenting (entered as 
covariate).  
PÆFS 
MANOVA with covariate 
adjustment: ethnicity 
FP=Feeding practices; CFQ=Child Feeding Questionnaire[3]; PS=Parenting style; PSDQ=Parenting Style and Dimension Questionnaire[246, 252]; M=Mother; F=Father; CFSQ=Caregiver’s 
Feeding Style Questionnaire[2]; PSQ=Parenting Style Questionnaire (LSAC)[247]; PD=Parenting dimension; SEM=Structural Equation Modelling; FS=Feeding Style 
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Prior to concluding that the concept of feeding is directly reflective of general parenting, 
several issues need consideration. Firstly, no study related parenting practices to feeding 
practices and/or parenting styles to feeding styles12. Rather, two studies[232, 249] correlated 
parenting styles with feeding practices; two studies[236, 241] related parenting dimensions to 
feeding practices; while only one study[178] assessed feeding styles. Thus, although all studies 
showed some relationship between general parenting and child feeding, it remains unclear 
whether there is a direct correspondence; for example, whether an authoritarian parenting 
style translates into an authoritarian feeding style.  
 
Secondly, 3/5 studies used the Child Feeding Questionnaire (CFQ) developed by Birch et 
al.[3], which has been mainly used as a measure of control within the parent-child feeding 
interaction[22] (see Section 2.4.2.2). Thus, in these studies, use of the CFQ[3] means aspects of 
feeding other than control were not captured (as discussed in the manuscript presented in 
Part II). While ‘pressure to eat’, ‘restriction’ and ‘monitoring’ might in some cases be linked 
to parenting styles (e.g. permissive parenting style is characterised by higher pressure and 
restriction, and lower monitoring[232])13, it is not clear yet if, and how other aspects of feeding 
(e.g. food used as reward) are related to general parenting style. This problem was not 
resolved either by means of the other child feeding measures presented in Table 14. The 
remaining two studies used the Caregiver’s Feeding Style Questionnaire[2] which either 
assesses feeding styles and thus different levels of control within the feeding interaction, or 
the dimensions of parent- vs. child-centred feeding which differ in the amount of autonomy 
and choice given to the child (i.e. parents are more controlling over the feeding situation or 
allow the child to make certain decisions such as deciding the time to eat).  
 
Finally, it cannot be claimed that the associations between general parenting and child 
feeding found in all studies were strong or meaningful. As mentioned above, associations 
between the two constructs were in the majority of studies not the primary study focus 
(except in Blissett’s[232] and Hughes’[178] studies), but were examined via preliminary and 
univariate correlations. The fact that 4/5 studies were of cross-sectional design and none 
included children younger than 2 years of age, highlights the need for further investigation 
with higher quality studies and more complex modelling in order to determine whether 
feeding practices can be defined as a reflection of general parenting, or whether general 
parenting is a moderator, for instance of the feeding practices and child weight relationship. 
                                                     
12 Parenting practices are what parents do, based on directly assessed behaviours, while parenting styles refer to 
how parents do it; that is the overall emotional climate characterised by an a priori combination of several 
dimensions or scales[118]. 
13 Or an authoritarian parenting style is characterised by higher pressure and restriction, and lower monitoring as 
found in children >5 years[2, 110]. 
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2.5.3 Feeding and Child Weight Status 
Three extensive literature reviews were conducted in the last six years to examine the 
evidence for a relationship between parental feeding and child weight status. Characteristics 
of the reviews performed by Clark et al.[228], Ventura and Birch[109], and Hurley et al.[179] are 
summarised in Table 15. The review by Hurley[179] specifically focused on responsive 
feeding and, consistent with the focus of this thesis, was updated utilising the same search 
terms, data bases and exclusion criteria as in the original review (see Appendix B). Ten 
eligible studies[16, 236, 241, 253-259] were retrieved that had been published between 2009 and 
November 2012 and included children 0-5 years of age (original selection criteria). Results 
are presented in Table 16, sorted according to whether studies found an association or not. 
The four studies that exclusively included children at or below 2 years of age are grouped 
together in the table and discussed separately. 
 
The review conducted by DiSantis and colleagues[67] was not included here because it did not 
specifically focus on child weight but instead aimed at finding evidence for their proposed 
conceptual model. Although this review is not strictly systematic, it is important in that it 
proposes and examines a conceptual model that highlights responsive feeding and potential 
associations with self-regulation and places them both into the broader parenting and child 
development context. It will be discussed briefly at the end of this section. 
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Table 15: Key characteristics of three reviews on associations between parental feeding and child weight 
 Clark et al. 2007[228] Ventura and Birch 2008[109] Hurley et al. 2011[179] Hurley update for thesis 
Main aim A review of recent literature 
regarding child-feeding 
behaviours & child weight 
To assess the extent to which current evidence 
supports the hypothesis that parenting, via its 
effects on children's eating, is causally implicated 
in childhood obesity14 
To summarise associations between 
responsive feeding & child weight 
status in high-income countries 
Extend Hurley’s review by 
adding studies published 
after 2009 
Years covered 1996 to 2006 Up to January 2007 1990 to 2009 2009 to December 2012 
No. of studies 20 (focus on child weight 
outcome) 
25 (focus on child weight outcome) 31 10 
Overlap - 10 in common with Clark  
– 15 unique studies 
13 in common with Clark & Ventura 
– 18 unique studies 
- 
Study design 9 cross-sectional 
6 longitudinal 
4 experimental 
1 observational 
12 cross-sectional 
3 longitudinal 
14 cross-sectional 
2 longitudinal 
2 cross-sectional & longitudinal 
 
6 cross-sectional 
4 longitudinal 
Age range 0-5yr=11 
>5yr= 9 
0-5yr=9 
≥5yr= 6 
0-5yr=18 0-5yr=10 
No. using CFQ 12 6 7 4 
Summary Evidence for a relationship 
between child-feeding 
behaviours & child 
outcomes (dietary intake & 
weight).  
Studies provided support for association between 
‘parenting practices’ (incl. general parenting & 
feeding-related parenting) & child weight Æ more 
controlling parenting ‘behaviour’ resulted in higher 
child BMI 
Evidence for associations between 
non-responsive feeding & child BMI 
z-score, weight status & adiposity. 
There is a trend of research being 
conducted in younger children 
No clear evidence: 4/10 
studies did not find any 
association. 3 of those were 
longitudinal.  
CFQ=Child Feeding Questionnaire[3]  
 
                                                     
14 The review included 66 studies in total. Here, only the 25 studies related to the pathway relating parenting and child weight, not child eating, are considered.  
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Table 16: Update of the 2011 Hurley Review[179] – Ten studies examining associations between responsive feeding and child weight in children aged 0-5 years; ordered by 
results (no association first)  
Study 
Country 
Study design 
Sample characteristics Feeding measure (subscale) &  
child weight 
Results 
 
Covariates 
Part A – studies exclusively including children ≤2 years of age 
2011 
Gubbels[257] 
 
Netherlands 
Longitudinal 
 
N=2834  
Age=3m; 1, 2, 4yr 
Gender=49% female 
Ethnicity=Not reported 
Mothers 
Feeding pattern (i.e. on demand or 
to schedule) at 3m 
Reported weight/height Æ weight 
gain, overweight, BMI z-score at 1, 
2, 4yr (14.5% & 8.9% overweight at 
2 & 4yr respectively) 
No relationship between 
feeding pattern & child weight 
gain, overweight, or BMI z-
score after adjusting for 
breastfeeding duration 
Child gender, birthweight; maternal age, 
pre-pregnancy BMI, maternal smoking 
during pregnancy, recruitment group, 
breastfeeding duration 
2011 Rifas-
Shiman[16] 
 
US 
Longitudinal 
 
N=837  
Age=1 & 3yr (3.2±0.3) 
Gender=51% 
Ethnicity=75% White, 11% Black, 
6% Hispanic, 9% other 
Mothers 
CFQ (restriction at 1yr: “I have to 
be careful not to feed my child too 
much”) 
Measured weight/height Æ BMI z-
score at 3yr (9.1% obese) & weight/ 
length from records Æ Weight-for-
length (WFL) at 1yr 
Restriction (at 1yr) Æ ↑ BMI 
z-score (at 3yr) before but not 
after adjustment for WFL z-
score (at 1yr) 
 
 
Weight-for-length at 1yr; child age, sex, 
birth weight & breastfeeding duration; 
paternal BMI; maternal race/ethnicity, 
education, pre-pregnancy BMI, pregnancy 
weight gain & household income  
Stratified for pre-pregnancy overweight 
status (no effect) 
2011 Lewis[255] 
 
US 
Cross-sectional 
 
N=20  
Age=20-27m (25±3.8) 
Gender=50% 
Ethnicity=11 White, 6 Latina, 2 Black, 
1 bi-racial  
Mothers 
Observation (scoring grid sheet: 
restrictive-verbal, restrictive-
physical, pressure-verbal, pressure-
physical) & self-reported CFQ 
(restriction, pressure) 
Measured weight/height Æ BMI 
Observed & self-reported 
restriction Æ ↑ child BMI 
 
Self-reported pressure Æ ↓ 
child BMI 
 
None 
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Study 
Country 
Study design 
Sample characteristics Feeding measure (subscale) &  
child weight 
Results 
 
Covariates 
2011 Stifter[254] 
 
US 
Cross-sectional 
 
N=78  
Age=3-34m (14±9)  
Gender=55% 
Ethnicity=Not reported 
Mothers 
BBNQ (use food to soothe) 
Reported weight/height Æ BMI z-
score 
Use food to sooth Æ heavier 
children (stronger for children 
rated as high in temperament 
negativity) 
Family income, breastfeeding (80% of the 
sample had ever been breastfed), child age, 
mother self-efficacy, infant temperament  
 
Part B – studies including children ≤5 years of age 
2010 
Berkowitz[256] 
 
US 
Longitudinal 
 
N=61  
Age=4 & 6yr 
Gender=49% 
Ethnicity=White 
Mothers & fathers 
Parental prompts (for child to eat) & 
parental discouragement (of eating) 
at 4yr 
Measured weight/height at 6 years 
Æ BMI/overweight status (34.7% 
overweight or obese) 
No association between 
parental prompts or 
discouragement & child 
overweight status 
 
None 
2011 McPhie[241]
 
Australia 
Cross-sectional 
 
N=175  
Age=2-5yr (2.8±0.7)  
Gender=54% 
Ethnicity=89% Australian or New 
Zealander 
Mothers 
CFQ (restriction, pressure, 
monitoring) 
Reported weight/height Æ BMI z-
score (r=0.67 between reported & 
measured) 
No association between 
maternal feeding & child BMI 
z-score 
Maternal education, BMI, family income, 
warmth & control, mother-child 
dysfunctional interaction 
2012 McPhie[236]
 
Australia 
Longitudinal 
 
N=117  
Age=at T1: 2.8yr±0.7; at T2: 
3.9yr±0.7 
Gender=54% 
Ethnicity=74% Australian or New 
Zealander 
Mothers 
Same as above for feeding measure 
(except no monitoring) & child 
weight  
Difference in BMI z-score from T1 
to T2 = child BMI z-score change 
Maternal pressure to eat (T1) 
Æ ↑ change in BMI z-score 
(T2)  
Same as above & child BMI z-score at T1 
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Study 
Country 
Study design 
Sample characteristics Feeding measure (subscale) &  
child weight 
Results 
 
Covariates 
2010 
Anderson[259] 
 
US 
Cross-sectional 
 
N=8550  
Age=4yr (52.3±0.1m) 
Gender=49%  
Ethnicity=54% White, non-Hispanic; 
16% Black, Non-Hispanic; 24% 
Hispanic, 6% other 
Mothers 
3 household routines: 
regularly eating evening meal as a 
family (>5 nights per week)  
obtaining adequate sleep  
limiting screen-viewing time 
Measured weight/height Æ 
childhood obesity (18% obese) 
Children exposed to all 3 
(compared to 0) household 
routines Æ ↓ obesity. Greater 
number of routines Æ ↓ 
obesity 
Child’s race/ethnicity, maternal obesity, 
education, household income, living in a 
single-parent household 
2011 Hughes[258]
 
US 
Cross-sectional 
 
N=177  
Age=3-5yr (4.4±0.7) 
Gender=48% 
Ethnicity=45% African-American, 
55% Hispanic 
Mostly mothers 
CFSQ Æ 4 feeding styles:  
authoritative 
authoritarian 
indulgent  
uninvolved 
Measured weight/height Æ BMI z-
score 
Hispanic boys with indulgent 
parents (compared to other 
feeding styles) Æ ↑ BMI z-
scores  
3 observations (global emotional climate: 
positive affect, negative affect, sensitivity, 
intrusiveness, detachment; behavioural 
feeding practices: Feeding Behavior Coding 
System = observational checklist of the 
self-report CFSQ) 
2012 Slusser[253] 
 
US 
Cross-sectional 
 
N=160  
Age=2-4yr (3.4±0.9)  
Gender=53% 
Ethnicity=Latino immigrants (96% of 
children born in USA) 
Mothers & fathers 
CFQ (restriction, pressure, 
monitoring) 
Measured weight/ height Æ BMI z-
score (16% overweight, 19% obese) 
Less pressure Æ ↑ BMI z-
score in girls 
Maternal age, education 
Stratification by child gender 
CFQ=Child Feeding Questionnaire[3]; CFSQ=Caregiver’s Feeding Style Questionnaire[2]; BBNQ= Baby’s Basic Needs Questionnaire[254] 
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2.5.3.1 Summary and limitations of reviews   
The three comprehensive reviews (Clark et al.[228], Ventura and Birch[109], Hurley et al.[179]) 
and the update of the Hurley review[179] in Table 16, included 63 separate studies in total. Of 
these, 15 had a longitudinal study design and 29 studies (46%) used the Child Feeding 
Questionnaire (CFQ)[3] as a measure of parental feeding. In total, 49 studies found an 
association between parental feeding and some measure of child weight (either BMI z-score 
or weight status). Interestingly, 25/49 studies that demonstrated a relationship used the 
CFQ[3] and almost all of the studies (86%) that used the CFQ[3] found an association. 
Findings regarding the relationship between feeding practices and child weight are mixed 
and the studies summarised by the reviews demonstrate several limitations.  
 
Ventura and Birch[109] concluded that studies provided support for an existing association 
between ‘parenting practices’ and child weight. Notably, in their review parenting and 
feeding were not separated but included parenting style and practice as well as feeding-
specific parenting style. Accordingly, more controlling parenting behaviour (i.e. parenting 
and feeding) resulted in higher child BMI. Specifically focusing on parental feeding, Clark 
and colleagues[228] concluded that there was evidence for a relationship between child-
feeding behaviours and child outcomes such as weight. Similarly, Hurley and colleagues[179] 
reported that the findings of their review suggested that non-responsive feeding (also 
referred to as parental feeding control) was associated with children’s BMI. Across the three 
age groups they used to categorise studies (infancy/early toddlerhood, toddler/preschool 
period, preschool/early elementary school period) the most frequent finding was either an 
association between restriction and higher BMI or overweight/obesity, or an association 
between pressure to eat and lower BMI or weight gain. These associations between feeding 
and weight are confirmed when considering the longitudinal studies summarised by the three 
reviews. The 10/15 longitudinal studies that found significant relationships (6 using the 
CFQ[3]) provided prospective evidence that restrictive feeding practices are positively related 
to child weight gain (n=5) and that pressure to eat is negatively related to weight (n=2), after 
controlling for baseline child weight. Notably, the baseline child age for the majority of these 
longitudinal studies was 5 years. Overall, these reviews concluded that there was an 
association between parent feeding practices and child weight across a range of ages. 
 
In contrast, the 10 studies published more recently in children 0-5 years old and summarised 
for the Hurley update, did not consistently demonstrate an association between measures of 
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feeding practices and child weight. Four studies did not find any relationship[16, 241, 256, 257]15. 
Out of these, three had a longitudinal study design[16, 256, 257], which raises questions regarding 
the validity of associations found in studies cited in the three original reviews (cross-
sectional and longitudinal) and the cross-sectional studies of the update. Alternatively, it is 
possible that these associations are only evident in older children. 
 
Unlike the two older reviews by Clark[228] and Ventura[109], studies summarised in the more 
recent review by Hurley[179] and those summarised in Table 16, only focused on children 
below the age of 5 years. Over the years the number of studies including children at or below 
the age of 2 years has increased across the four reviews: 10% in Clark 2006, 13% in Ventura 
2007, 33% in Hurley 2009 and 40% in the 2012 update. This not only highlights the 
recognition of the early feeding environment as critical for childhood obesity development 
and prevention, but also helps increase our understanding of early weight determinants and 
the role parental feeding plays.   
 
In the update of the Hurley review[179] (Table 16), four studies[16, 254, 255, 257] included children 
at or below the age of 2 years, the age group of particular interest in this thesis. Half found 
an association while the other half did not. Stifter et al.[254], in a cross-sectional study (N=78), 
found that using food to sooth was associated with heavier children. Lewis and Worobey[255], 
in a very small cross-sectional study (N=20, age 20-27 months), applied the CFQ[3] and 
found that observed, as well as self-reported, restriction is associated with higher child BMI, 
whereas self-reported pressure is associated with lower child BMI. In contrast, Rifas-Shiman 
et al.[16], in a large (N=837) longitudinal study (baseline 1 year to 3 years of age), did not find 
an association between restriction as measured by the CFQ[3] and BMI z-scores. Similarly, 
Gubbels et al.[257], in another large (N=2834) longitudinal study (baseline 3 months to 1, 2 
and 4 years of age), did not find an association between feeding pattern (i.e. on demand vs. 
schedule) and weight gain, overweight or BMI z-score. Important differences between the 
two studies finding an association and those two not finding one, were noted: 
Associations found No associations found 
 cross-sectional  longitudinal; ≤12 months at baseline with follow-
up till ~3 or 4 years 
 N<100  N>800 
 either no adjustment for 
covariates or not parental BMI 
 extensive adjustment for covariates (including 
breastfeeding) 
 
                                                     
15 In general, similar associations to those previously found were shown in the 6 studies that revealed significant 
findings[236, 253-255, 258, 259]: pressure was associated with lower BMI; restriction and an indulgent feeding style 
were associated with higher BMI; and using food to sooth was equally associated with heavier children.  
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Based on the high quality evidence provided by the two large longitudinal studies that 
included good covariate adjustment, it appears that there is no association between parental 
feeding practices and child weight in very early childhood (i.e. ≤2 years of age).  
 
A similar focus on very early childhood was taken in DiSantis and colleagues’ review[67] on 
discordant responsiveness in feeding and evidence for an association with child overweight. 
Only studies including children from birth to 24 months of age (i.e. infancy and toddlerhood) 
were considered. This research focus within the ‘very early childhood space’ requires 
assessment tools of parental feeding different to the typical feeding measures which have not 
been validated in samples of young children. Accordingly, none of the studies included in 
the DiSantis review[67] applied the CFQ[3]. Instead, using food to sooth the infant, maternal 
sensitivity to children’s cues, bottle emptying behaviour, and the Infant Feeding Style 
Questionnaire[143] were used. With this, a first attempt to measure responsive feeding has 
been made. DiSantis’ comment regarding this issue is the following: “The development of 
well-operationalized and rigorously developed measurement tools is clearly a priority for 
moving scientific inquiry forward in this area” (p.490)[67]. 
 
In addition to valid age-appropriate tools to measure responsive feeding, there is a need for 
longitudinal studies that commence at a very early age and then repeatedly assess child 
weight gain and status in the following years. Only 15/63 studies reviewed in this section 
had a longitudinal design. It is therefore not possible to definitively conclude that parental 
child feeding practices predict the child’s weight status. It is equally plausible that parents 
simply react to the child’s overweight (real or perceived) due to concerns about health 
consequences[196]. Consequently, large longitudinal studies using appropriate tools and 
comprehensive modelling that includes extensive covariate adjustment, are needed to verify 
whether the theoretically plausible associations between responsive feeding and child weight 
can be demonstrated in practice and, if so, to clarify the direction and consistency of these 
relationships.  
 
The conclusion of the reviews presented in this section can best be summarised with the 
conclusion of the review from DiSantis[67]:  
“... the role of feeding responsiveness in accelerated growth and overweight 
remains, to date, ... more speculative than substantive. There is preliminary 
support for the proposed role of responsiveness in growth during early 
development, though the strength of evidence is relatively weak and the studies 
are few” (p.490). “In general, all the articles retrieved, supportive or not, 
lacked prospective assessments of infant–caregiver interactions as they relate to 
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self-regulation, growth and obesity ... This is a crucial gap in the current 
literature in light of recognition that feeding interactions are nested in 
developmental phases” (p.498). 
 
2.5.4 Parenting, Feeding and Child Weight – A Comprehensive Model 
Rhee[138] stated that “parenting style may have a greater impact on shaping the daily 
activities, eating behaviour, emotional functioning, and ultimately overweight risk of 
children than selected parenting or feeding practices alone” (p.2048). Indeed, “parenting 
style may provide a context for the impact of particular parenting practices on childhood 
overweight risk” (p.2052). 
 
As outlined in the previous sections, both general parenting and feeding styles/practices have 
been separately linked to child weight (status). However, reviewing the literature, it becomes 
apparent that there is a dearth of studies that have considered all three concepts 
simultaneously to examine moderating effects of general parenting on the feeding and child 
weight relationship. If general parenting were to show a moderation effect, this would imply 
that the association between parental feeding and child weight is different, depending on the 
level of the measured parenting characteristic (e.g. high vs. low parenting warmth) or 
parenting style (e.g. authoritative vs. permissive). As such, certain parental feeding practices 
might be associated with overweight for children of one group of parents (e.g. low parenting 
warmth) while these same practices might be associated with retention of healthy weight and 
the capacity to self-regulate energy intake for children of another group of parents (e.g. high 
parenting warmth). Understanding such effects will inform interventions to address/change 
parental feeding. Results will also highlight whether it is necessary to include general 
parenting, besides feeding, into such intervention programs. For instance, intervention 
messages about protective feeding strategies may need to vary depending on parents’ levels 
of overall parenting warmth – “... authoritative mothers might create restrictions by not 
keeping certain foods in the house, where authoritarian mothers might create the same 
restriction by saying ‘no’. Parents should know that children would experience these two 
restrictions quite differently” (p.7)[260]. 
 
To identify studies published within the last five years that have examined the moderation 
effect of general parenting on the relationship between parental feeding and child weight, a 
literature search was conducted to locate papers published between January 2007 and 
December 2012 that simultaneously investigated (associations between) general parenting, 
parental feeding and child weight in children aged 0-5 years (see Appendix B). Eventually, 
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studies had to be included with participants up to 11 years of age to compensate for the lack 
of studies with children in the age range of interest. Eight studies[178, 195, 232, 236, 240, 241, 260, 261] 
were identified that measured all three concepts. Since 6/8 studies did not undertake a 
moderation analysis, the focus in this section will be on the two studies by Hennessy and 
colleagues[195] and Tung and Yeh[260] (see Table 17), although they both included children 
much older than the age-group that was the focus of the previous sections (0-5 years).  
 
The study by Hennessy[195] was the only one to examine all individual relationships and test 
for moderation effects. This cross-sectional study, involving 99 6-11-year-old children, first 
examined the agreement between parenting style (Parental Dimensions Inventory[262, 263]) and 
feeding style (CFSQ[2]) and found only moderate concordance (for 1/3 of participants 
parenting styles aligned with feeding styles, e.g. parent had an indulgent parenting and 
feeding style). Next, they examined whether parenting and/or feeding style moderated the 
relationship between feeding practices (CFQ[3]) and child weight. The authors stated that due 
to the fact that parenting style proved not to be related to child weight in their study, the 
‘moderation’ investigation was only performed for feeding style, measured with the CFSQ[2]. 
Notably, there is no requirement for the moderator to be associated with the outcome 
variable when testing moderation effects (also see study by Tung[260]). Feeding style was 
shown to be a significant moderator of the relationship between restrictive feeding practices 
and child BMI (i.e. higher restriction was associated with lower child weight for the involved 
compared to the uninvolved feeding style group). No moderation was found for the 
relationship between pressuring or monitoring feeding practices and child weight. Lastly, an 
indulgent feeding style was associated with higher child weight status when controlled for 
known covariates. As this study had a small sample size and because it only involved older 
children (mean age = 9 years) from disadvantaged rural communities in the US, it is 
necessary to replicate this study in a different population, particularly in younger children to 
determine if the same effects are apparent at an early age.  
 
Although included in Table 17, the study by Tung[260] did not report all individual 
relationships. However, this study (n=465 8-year-old Taiwanese children) is the most recent 
and only longitudinal study investigating the moderation effect of parenting style on the 
relationship between parental feeding and child weight and was therefore deemed relevant. 
Prior to moderation analysis, correlations between parental feeding and child BMI status 
were examined. For both, baseline and 12 months follow-up, pressure to eat was negatively 
associated with BMI status (i.e. underweight children experienced the highest levels of 
pressure). Interestingly, monitoring, not pressure, was the feeding practice whose 
relationship with child BMI status was moderated. Mothers were dichotomised according to 
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the extent to which they performed each parenting style (authoritative, authoritarian and 
permissive) and received three scores. Three logistic regression analyses were conducted; 
one for each parenting style. Consequently, it was shown that children of more authoritative 
mothers practising more monitoring (compared to less) had smaller odds of being in a 
heavier weight group. Children of more authoritarian mothers practising more monitoring 
(compared to less), had higher odds of being in a heavier weight group. Although these 
findings are in line with theoretical expectations, the possibility that the same mothers might 
have scored highly on an authoritative parenting style and highly on an authoritarian 
parenting style, cannot be excluded. The claim for more studies investigating moderation 
effects of general parenting on the relationship between feeding practices and child weight 
thus remains. The study by Tung[260] was conducted in Taiwan and also included older 
children. Therefore, it is still necessary to determine if the same effects hold in early 
childhood and in a different ethnic group, for instance families from Australia.       
 
Even though there have been theoretical suggestions that the general parenting context might 
influence the effectiveness of parental feeding on child outcomes such as weight, these 
suggestions have not been tested extensively. The small number of studies, even including 
all three concepts simultaneously, highlights the need for more complex modelling, in 
particular moderation analysis. However, the study conducted by Tung and Yeh[260] is 
promising and provides preliminary evidence for moderation effects of general parenting, at 
least in families with older children and of Taiwanese background.  
 
The overall evidence reviewed in Section 2.5 can be summarised as follows:  
1) Parenting—Weight: consistent inverse associations with authoritative parenting 
style or its underlying dimensions of high control and high sensitivity 
2) Parenting—Feeding: little evidence for concordance between styles and practices 
respectively 
3) Feeding—Weight: mixed findings when focusing on young children (0-5 years) 
and responsive feeding; two large well-adjusted longitudinal studies did not find 
any associations  
4) Although complex interactions are very likely, only two studies planned to 
examine moderation effects of general parenting (i.e. only one did); neither was 
conducted in young children.  
 
A range of methodological issues was evident in each reviewed pathway, such as small 
sample sizes, cross-sectional studies, lack of age-appropriate measures and limited 
adjustment for relevant covariates.  
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Table 17: Studies conducting moderation analysis and including measures of parenting, feeding and child weight (older children included due to scarcity of studies) 
Study 
Country 
Study design 
Sample 
characteristics  
Measures Results Comments/covariates 
2010 
Hennessy[195] 
 
US 
Cross-sectional 
N=99  
Age=6-11yr 
(9.0±1.5) 
Gender=61% 
female 
Ethnicity=49% 
African American, 
29% White,   
22% Hispanic  
Mothers 
Feeding practices – CFQ: 
• restriction 
• monitoring 
• pressure 
Feeding styles – CFSQ: 
• authoritative  
• authoritarian  
• indulgent  
• uninvolved  
Parenting styles – PDI:  
• authoritative 
• authoritarian  
• indulgent 
• uninvolved  
Height & weight measured Æ BMI z-
score
Modest agreement between PS & FS  
PSÆNOT related to child BMI z-score 
FSÆ associated with BMI z-score: 
indulgent FSÆ higher weight status  
FS moderator for restrictive FP–child BMI 
z-score relationship: 
Involved (vs. uninvolved): restriction Æ ↓ 
child BMI z-score 
 
Parenting style was related to feeding 
style but not child weight. Feeding style 
was related to child weight & moderated 
the FP–child BMI z-score relationship 
PSÆFSÆWeight 
FPÆ Weight  
     ↑  
    FS 
Future studies should examine 
moderating role of FS in parent feeding 
practice & child weight relationship 
Covariates: child's age, gender, 
ethnicity, parental BMI, age, gender, 
marital status, education level 
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Study 
Country 
Study design 
Sample 
characteristics  
Measures Results Comments/covariates 
2013 Tung[260] 
 
Taiwan 
Longitudinal  
N=465 
Age=(8.4±1.0) at 
T2 (12m follow up) 
Gender=50% 
Ethnicity=Not 
reported 
Mothers 
 
Feeding practices – CFQ (also 
included 4 attitude scales): 
• restriction 
• pressure to eat 
• monitoring 
Parenting styles – PSDQ: 
• authoritative  
• authoritarian  
• permissive  
ÆMedian score as cut-off to classify 
more/less inclined to use a particular 
style (i.e. 3 scores per mother) 
Measured weight and height Æ BMI 
status 
PS Æ FP: NOT examined 
PS Æ child BMI status: NOT examined  
FP Æ related to BMI status: 
Pressure Æ ↓ BMI status (correlations) 
PS moderator for monitoring FP–child BMI 
status relationship: 
More authoritative: monitoring Æ ↓ child 
BMI status 
More authoritarian: monitoring Æ ↑ child 
BMI status 
Feeding practices were related to child 
weight. 
3 models with T2 BMI status as 
outcome; controlled for T1 BMI status 
to test moderation: Parenting style 
moderated the FP–child BMI status 
relationship 
FPÆ BMI status 
FPÆ BMI status 
     ↑  
    PS  
 
No covariate adjustment 
CFQ=Child Feeding Questionnaire[3], CFSQ=Caregiver’s Feeding Style Questionnaire[2], PDI=Parenting Dimensions Inventory[262, 263], PS=Parenting style, FS=Feeding Style, FP=Feeding 
practices, PSDQ=Parenting Style and Dimension Questionnaire[252]       
Note: PSÆFPÆWeight does not mean ‘Feeding’ is a mediator of the ‘Parenting’–‘Weight’ relationship but rather that ‘Parenting’ and ‘Feeding’ are linked and ‘Feeding’ in turn is linked to 
‘Weight’.   
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2.6 FACTORS THAT INFLUENCE CHILD WEIGHT, PARENTAL 
FEEDING AND/OR GENERAL PARENTING 
This section summarises nine different (sets of) factors that have been found to influence the 
child’s weight, parental feeding and/or general parenting and therefore are potential 
confounders to be considered in modelling relationships between parenting, feeding and 
child weight status. These often overlooked characteristics might also have mediating or 
moderating effects which potentially explain inconsistent findings across earlier studies[191]. 
Some overlap exists between those influencing child weight directly and factors potentially 
having an effect through parental feeding and general parenting. In particular, factors that 
have been identified as changing parental feeding practices are quite similar to those for 
general parenting. Notably, only the last factor (Section 2.6.9) is exclusive in impacting on 
feeding practices.  
 
2.6.1 Child Birthweight and Maternal BMI  
The influence of these two factors on the child’s weight has been outlined in Sections 2.2.1.3 
and 2.2.2 respectively. In comparison to the following variables, they are reflections of the 
genetic transmission of risk between parent and child and thus need to be included for 
adjustment in analysis with child weight as outcome.   
 
2.6.2 Maternal Weight Concern and Eating Behaviour 
Maternal weight concern (e.g. about own weight and body shape, weight-gain fear, history of 
dieting, relative importance of weight, and perceived fatness) has previously been related to 
feeding practices and mother’s concern about her child’s weight[264-266]. As outlined in 
Section 2.4.2.3.1, parents who are concerned about their own weight may react with more 
restrictive/controlling feeding practices[99, 264, 266] in response to concerns about their 
children's eating behaviours[267] and weight status (see below). In addition, research suggests 
that mothers use feeding practices with their children that reflect their own eating behaviour: 
if mothers use eating to manage emotions, they also use feeding to manage emotions. For 
instance, in the study by Wardle and colleagues[5], emotional eaters were found to use food 
to calm their child (i.e. emotional feeding). The same study revealed that mothers who were 
emotional or external eaters used food as reward (i.e. instrumental feeding)[5]. Similarly, 
mothers’ self-imposed dietary restraint has been linked to child feeding practices, 
particularly restriction of girls’ access to snack foods[198, 268].  
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2.6.3 Feeding Mode: Breastfeeding 
Feeding mode, which refers to breastfeeding, bottle feeding or some combination of both, 
has been reported to have a direct effect on children’s weight[269-273]. Variations in child 
growth pattern according to feeding mode are well established[274, 275]. Compared to formula-
fed children, breastfed children experience lower weight gain during the first months of life, 
continue to track at a lower percentile, and are leaner at 1 year of age[276-278]. Breastfed 
children (however briefly) have also been shown to be 15% less likely to develop overweight 
in childhood compared to never-breastfed children[57]. Additionally, evidence suggests that 
breastfeeding has an impact on parental feeding practices and therefore also has an indirect 
influence on the child’s weight. Breastfeeding has been found to be associated with less 
restrictive[279], less controlling[280] but more responsive[215, 281] feeding practices. 
Breastfeeding mothers are more responsive in feeding because they depend on their 
children’s hunger and satiety signals in feeding[279, 282] rather than on external cues (i.e. 
independent of the child’s cues) which are more likely to guide bottle feeding mothers[283]. 
Breastfeeding mothers may be unable to determine the exact volume consumed[282]; 
therefore, in breastfeeding, energy intake is more likely in the infant’s control and supports 
children’s ability to self-regulate[83, 210, 284, 285].  
 
2.6.4 Child Gender 
Growth patterns vary by gender as indicated by the separate growth charts for boys and 
girls[286]. Similarly, feeding practices may vary by child gender as well. The assumption is 
that parents have specific goals for their child’s development which may differ for sons and 
daughters. As parental feeding practices may differ depending on that goal and parental 
concerns[196], girls might experience different feeding practices from boys. For example, 
mothers may place a higher value on low weight status and appearance for girls compared to 
boys and therefore appear to be more concerned about girls’ weight development[153]. 
Subsequently, mothers have been shown to employ more restrictive feeding practices with 
their daughters, attempting to control weight gain according to their own values[198, 287].    
 
2.6.5 Child Age 
While parenting styles might change slowly with increasing age and autonomy of the child, 
it is the parenting practices that have been found to differ more concurrently with the child’s 
age[288]. This is necessary in order for the parent to be sensitive to the child’s developmental 
progress. While growing up, children gain more autonomy and require greater cognitive 
stimulation. Parents therefore need to tailor their caregiving to match those changing needs, 
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for example by providing more challenging toys and more didactic experiences. Not 
surprisingly, authoritative parents, characterised as responsive and reasonable, have been 
shown to fulfil that task the best[107]. Changes in parenting practices from infancy to later 
childhood might include altered patterns for effective control and different disciplinary 
practices such as using time outs and more inductive reasoning, as well as regulation of child 
behaviour in a manner that increasingly incorporates the child and his/her opinion[107].  
 
This equally applies in the feeding context where substantial changes in child eating 
behaviour/skills occur over the first 2-3 years of life with a shift from milk to solids intake; 
spoon feeding to independent/self-feeding; increase in autonomy of food choice and 
cognitive understanding of social and cultural aspects of eating, including the development 
of table manners and participation in family mealtime[205, 221, 289]. The applicability of Satter’s 
concept of ‘division of responsibility’[223], for instance, might vary with child age and thus 
both physical/psychomotor and cognitive developmental milestones. While younger children 
can self-regulate their intake but rely on parents for food provision, older children become 
more independent and autonomous. They may therefore make decisions on different levels, 
for example not only choosing how much, but also what foods they want to eat. Research has 
shown that controlling feeding practices work differently in younger (e.g. 3-5-years-old) and 
older (e.g. 8-9-years-old) children which might be related to this developing autonomy and 
the fact that children increasingly come in contact with other, potentially influencing people 
and authorities (e.g. friends, caretakers, mass media, school environment)[199]. 
 
2.6.6 Socioeconomic Status (SES) and Maternal Education  
Considerable evidence highlights that parenting quality varies with SES[112] and education 
level[107]: low SES and lower education level have been associated with more negative 
parenting practices and styles and a greater focus on maintaining and emphasising 
obedience, order, control and conformity. This is accomplished through a parent-centred, 
authoritarian and punitive parenting style in which physical punishment is used to discipline. 
These harsh and inconsistent disciplinary practices are assumed to be caused by the limited 
resources (i.e. poverty and economic insecurity) and (in turn) adverse effects of lower SES 
on mothers’ psychological functioning, such as depression and anxiety (see below). It is not 
clear whether lower SES and depression independently or in tandem have a detrimental 
effect on the quality of the mother’s interaction with her child[107].  
 
These findings from the general parenting context easily translate into the feeding context 
where impacts of SES (education and income) on the feeding relationship between parent 
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and child have been shown[290]. Baughcum et al.[141] found differences in feeding behaviour 
depending on maternal income. Specifically, more ‘pushing the child to eat more’ and ‘age-
inappropriate feeding’ behaviours (bottle use during the day and mother feeding of child if 
not eating enough) were used within the low income group of mothers, while mothers in the 
high income group used more structure during feeding interactions with their child (less TV 
viewing, more interaction during meals and set mealtime routines). Equally, Francis et al.[264] 
found a negative association between family income and maternal use of pressure to eat 
among non-overweight mothers. Regarding maternal education, negative associations were 
found with maternal use of restriction[232], monitoring[241] and use of food as an incentive[291]. 
Finally, higher SES levels have been directly associated with lower risk for overweight in 
children[240, 292] and higher rates of breastfeeding consistently[293, 294].  
 
2.6.7 Maternal Mental Health  
Parental depression and in particular maternal depression have long been recognised as 
detrimental to the ability to parent[295-299]. Problematic parenting styles which are 
predominantly authoritarian or neglectful/uninvolved, occur due to the limited nurturance or 
responsiveness to the child’s needs[112], and high levels of control, hostility, retaliation, or 
over-involved and protective parenting because of excessive worrying about potential 
negative events. Mothers’ lack of energy and feelings of distress may result in more power-
assertion and punishment with the use of inductive reasoning decreasing due to a lack of 
patience[106]. When the mother-child interaction is marked by irritation, anger, intrusiveness 
and rough handling, the child is likely to respond to this with aversion and avoidance which 
in turn reduces the mother’s responsiveness and negatively impacts upon interactions. 
Depressed mothers have also been shown to alternate between coercive parenting tactics and 
lax attitudes, with this inconsistency leading to confusion of the child and an uncertainty 
about what to expect[107]. 
 
Similarly to the broader parenting context where depressed mothers have shown to interact 
with low warmth and sensitivity, interactions between depressed mothers and their children 
within the feeding context seem to be expressed in maternal feeding practices that lack 
responsiveness[300]. A 2012 review[290] found that maternal general psychopathology (as 
distinctive from eating psychopathology) was positively related to pressure to eat[301] and 
restriction of children’s food intake (daughters only[264], sons and daughters[302]). Mitchell et 
al.[303] found that depressed, anxious and stressed mothers were more likely to show an 
authoritarian (compared to an authoritative) feeding style, and higher usage of restrictive as 
well as pressure feeding. In addition to engaging in less healthy infant feeding practices[304-
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306], depressed mothers have been reported to stop breastfeeding earlier than non-depressed 
mothers[307-309].  
 
2.6.8 Child Temperament 
Attributes of both the parent and the child are important for their relationship and it has been 
shown, that children have their own impact on parenting. The characteristics of mood, 
activity level, threshold for distress/happiness, adaptability, and persistence make up the 
child’s temperament and trigger particular parental responses. With increasing age, desire for 
autonomy, and an enlarged repertoire of behaviours, a child might become more challenging 
(real or perceived). A parent who used to be sensitive, affectionate and warm (i.e. 
authoritative) when the child was an infant, may respond with changes to their parenting 
style[107]. Depending on the child’s individual temperament, different parenting styles might 
be required to result in optimal development[310].   
 
Likewise, previous studies have shown that child temperament was indirectly associated 
with children’s growth through an association with children’s ability to self-regulate energy 
intake[311], as well as directly associated to growth[312]. Several studies have also found 
temperament to be a trigger for parental feeding practices[230, 237, 313-316]. The manuscript by 
McMeekin et al.[317] related to this thesis, summarises further studies that associated child 
temperament with parental feeding practices. It also presents data on NOURISH infants (2-7 
months old; the thesis sample at an earlier assessment time point) in which a more difficult 
temperament was associated with higher maternal concern about over- and underweight, 
lower awareness of the infant’s hunger or satiety cues, and an increase in using food to calm 
the infant. 
 
2.6.9 Maternal Perception of and Concern about Child Weight 
Maternal perception of her child’s weight status (rated as underweight, normal weight or 
overweight) has previously been suggested to influence maternal feeding practices, 
independent of actual child weight status[196, 318]. A mother’s perception of the child’s weight 
is closely related to the level of her concern about child weight. Mothers might intervene 
more actively in the feeding interaction, for instance by applying highly controlling feeding 
strategies such as frequent monitoring, usage of rewards and punishment, or restriction and 
pressure to eat, when they are concerned about the child’s weight status[3, 141]. 
 Chapter 2: Literature Review 101
2.7 SUMMARY AND IMPLICATIONS 
Part I: Obesity as a problem in childhood is closely linked to the role of parents and their 
influence on healthy weight development. 
Part II: Parental influences occur on at least two separate levels – parenting and feeding – 
which have not been treated as distinct in the past. This has led to conceptual and definitional 
challenges. 
Part III: While both parenting and feeding practices are frequently assessed, measurement 
tools (even if widely used) show limitations, especially when applied in samples with quite 
distinct characteristics from the original validation sample (i.e. child age/developmental 
stage or culture).  
Part IV: Nevertheless, evidence highlights the relevance of both parenting and feeding in 
the development of obesity. Findings indicate that both constructs need to be distinguished 
but should be measured simultaneously and their interrelationship investigated in complex 
models. These complex models also need to adjust for potentially confounding variables. 
 
Parental influences on childhood obesity, and weight development more generally, are 
widely studied. With the expansion of research activities into different samples (countries 
and age-groups), conceptual and measurement issues arise that complicate interpretation and 
comparability of findings. In particular, the following gaps appear as limitations of previous 
studies and require researchers to interpret findings with caution.  
 
2.7.1 Limitations of Previous Studies  
The reviewing of the literature in the field of childhood obesity and its relationships with 
maternal feeding and parenting revealed six major gaps. These include (1) focus on school-
aged children, (2) ambiguity about concept definitions, (3) measurement issues, (4) cross-
sectional study designs, (5) limited integration of all concepts into one model, and (6) limited 
adjustment for potential confounders.  
 
2.7.1.1 Main focus on school­aged children 
While a growing body of evidence highlights the impact of parental feeding behaviours on 
children’s eating patterns or weight status, most studies have focused on school-aged 
children and have largely failed to target those less than five years of age[29, 319]. It is widely 
agreed that child food preferences and food intake patterns are established early and in turn 
lay the foundation for adult eating habits[24]. In addition, child temperament and general 
parenting behaviours (e.g. parenting styles) appear to interact and influence child outcomes 
within infancy and toddlerhood[107]. The focus of research within groups of school-aged 
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children means that opportunities are missed to investigate early mechanisms leading to 
childhood overweight and to detect modifiable factors that, with alteration from infancy, 
could help prevent the development of obesogenic life-style habits.  
 
2.7.1.2 Ambiguity about concept definitions 
Ambiguity exists about the definition of, and thus distinction between, parenting styles, 
parenting practices, feeding styles and feeding practices[118]. Despite the fact that some 
authors such as Rhee[111] have outlined the necessity of distinguishing between levels of 
parental influence (e.g. general parenting style and specific parent feeding practices), many 
authors have either used the parenting and feeding concepts interchangeably[109, 319] or used 
the taxonomy which has historically been applied to categorise parenting styles to describe 
child-feeding (e.g. authoritative feeding style)[2, 103, 320]. However, it is not clear at present if 
feeding is reflective of a broader parenting style[110] and the use of the traditional parenting 
taxonomy is generalisable or if parenting moderates the feeding influence on child weight/ 
eating[310, 321].  
 
2.7.1.3 Measurement issues 
In addition to the ambiguity about concept definitions, a large variety of questionnaires have 
been developed to assess variable aspects of general parenting and child-feeding, 
respectively. Most of the commonly used measures of the feeding concept have not been 
validated in children less than two years, which has implications for the validity and 
comparability of findings. Specifically, measurement issues are detectable on three levels – 
the questionnaire, its scales and its items: 
 Overall focus of questionnaires: mostly on obesity proneness, less on children’s self-
regulation of energy intake  
 Scales: besides the confusion outlined in the paper (Part II) regarding the same 
terminology being used in parenting and feeding research, confusion also exists 
because similar labels are used for scales that at item level ‘clearly’ measure 
different constructs  
 Items: those measuring different aspects of feeding have been mixed within one 
scale (e.g. restriction) 
 Validation:  
o Of items: Do they make sense to a different sample? 
o Of scales: Are they relevant at a different age? Are they age-appropriate? 
o Of questionnaires: Are we missing any important feeding aspect? Especially 
if only utilising one questionnaire per study. 
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Without validated feeding measures for young children, it is not realistic to adequately 
capture feeding behaviours and potential problems within the feeding interactions that occur 
early and can lead to overfeeding, overeating and consequently the development of 
overweight in childhood or early adolescence.  
 
Additionally, the predominant use of just one questionnaire (i.e. CFQ[3]) has important 
limitations, especially because mostly only three scales from this questionnaire have been 
used. These limitations relate to measurement problems with the three individual scales (see 
Section 2.4.2.2) and the fact that usage of one single questionnaire has led to a one-sided and 
constricted focus within childhood obesity research which has perhaps slowed progress in 
understanding other determinants and prevention[175]. While we should be interested in a 
broader understanding of how feeding practices are associated with the development of 
healthy eating habits, a focus on the narrow concept of ‘controlling feeding practices’ has 
hindered this kind of investigation. For instance, theoretically, provision of a structured meal 
environment seems supportive for the child’s self-regulatory capabilities[207, 212]; however, 
this feeding construct and its impact on child outcomes (e.g. eating behaviour and weight) 
has hardly been measured and is thus prematurely understood.    
 
In conjunction with the outlined limitations, there are strong arguments for understanding the 
very early feeding interaction and for moving beyond exclusively measuring control within 
the feeding context. A questionnaire that validly measures child-feeding in young children 
that is composed of components of commonly used instruments and thus integrates a range 
of relevant feeding aspects, would benefit future research in this field[179].    
 
2.7.1.4 Cross­sectional study designs or analysis 
The fourth gap concerns the study design. To date most studies have been cross-sectional[109], 
providing inconsistent correlational evidence about if and how general parenting and/or 
feeding practices/styles impact child weight, as well as whether and how aspects of parenting 
are associated with feeding[22]. A lack of longitudinal studies not only limits the examination 
of the causal interrelationship between general parenting, feeding practices/styles and child 
weight, but also the exploration of bi-directionality of the parent-child relationship. It is 
anticipated that the child’s behaviour, temperament or weight status trigger an individual 
feeding (and parenting) response by parents[196, 237]. Without longitudinal data, it is not 
possible to confirm this and at the same time determine which factors predict maternal 
feeding and which factors predict child weight status. Notwithstanding the undoubted 
importance of purpose-designed longitudinal studies, investment in the substantial resources 
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required for such studies, with adequate sample size, is premature until there has been 
progress on the limitations and issues discussed above. 
 
2.7.1.5 Limited simultaneous integration of relevant concepts  
As outlined in preceding sections, several authors have investigated whether child-feeding 
practices are reflective of a broader, more general parenting style[2, 232]. Parenting style, 
feeding practices and feeding styles have each individually been linked to the child’s weight 
status. Discussing the result that parenting style was found as a risk factor for child weight in 
Rhee’s study[111], Blissett and colleagues[232] stated:  
“Whilst this study highlighted the need to address broader parenting issues to 
understand the processes underlying childhood overweight, it did not assess 
parental feeding practices per se. Therefore it was unclear from this study 
whether the apparent effects of less adaptive parenting style on early weight 
gain are a product of, for example, overeating as a way of coping with stress or 
other negative emotions, or may actually be explained by specific feeding 
practices associated with authoritarian parenting, such as a focus on external 
cues for initiation and cessation of eating” (p.478).  
Despite this call for integration of all relevant concepts at the same time (i.e. parenting style, 
feeding style and practices, and child weight status), only two studies were found that did so 
and tested for moderation effects[195, 260]. The inclusion of mediation and/or moderation 
analysis in future studies is recommended[191, 195]. 
 
2.7.1.6 Limited adjustment for potential confounders  
Evidence exists that a range of factors impacts on maternal parenting and feeding as well as 
on child weight status. These factors were discussed briefly in Section 2.6. Although their 
association with any of the three variables indicates that they should be included in models, 
this is rarely done. This is a major limitation of current modelling procedures and requires 
action. In line with recommendations regarding the previous point (i.e. more frequent 
performance of mediation and moderation analysis), more complex models are required to 
solve this problem by adjusting for known third-variable effects.  
 
2.8 RESEARCH QUESTIONS 
Parents have been identified as influential in the development and prevention of childhood 
overweight. However, it is not clear how general parenting, feeding practices and child 
weight status are interrelated in very young children. This thesis aims to address the 
abovementioned gaps. The proposed study will undertake secondary analysis of data derived 
from an early feeding intervention and aims to:    
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1) Assess the psychometric properties of four commonly used early feeding questionnaires 
(Child Feeding Questionnaire[3], Caregiver’s Feeding Style Questionnaire[2], Overt vs. 
Covert Control Questionnaire[4], and Parental Feeding Style Questionnaire[5]) in a 
sample of Australian first-time mothers with 2-year-old children.  
 
2) Construct a questionnaire that is designed to measure authoritative feeding practices of 
Australian mothers of 2-year-old children using an a priori defined process to select 
items from existing validated and non-validated questionnaires. These are based on the 
questionnaires in Aim 1, in addition to two items about division of responsibility in 
child-feeding[6], and items regarding mealtime structure and maternal responses to 
refusal of foods usually eaten. 
a. A priori selection of relevant items to form scales that assess feeding 
practices that theoretically can influence children’s capabilities to self-
regulate energy intake. 
b. Validation of the newly constructed factor structure by means of 
Confirmatory Factor Analysis. 
Î This new feeding measure called The Authoritative Feeding Practices Questionnaire 
will be used in the following analysis.   
 
Aims 1 and 2 focus on measurement models while the remainder includes structural models 
that refer to associations between concepts of general parenting, maternal feeding and child 
weight. Aims 3 and 4 test a series of sequential models in order to determine structural 
relationships between different sets of variables, with each model being an expansion of the 
previous one. All structural models will be adjusted for relevant covariates outlined in 
Section 2.6. 
 
Structural Models Part I – Construct validity: 
3) Examine the cross-sectional associations between parenting ‘Autonomy-encouragement’ 
and ‘Overprotection’ and maternal authoritative feeding practices when children are two 
years of age. 
 
Structural Models Part II: 
4) Examine the cross-sectional associations between maternal authoritative feeding 
practices and child weight-for-age z-score when children are two years of age. 
5) Investigate group differences between the associations of structure-related feeding 
practices and child weight-for-age z-score for mothers with high vs. low parenting 
warmth when children are two years of age.  
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Chapter 3: Methodology  
3.1 INTRODUCTION 
Strategies adopted to achieve the goals and objectives stated in Section 2.8 of Chapter 2 are 
outlined in this chapter. The research for this thesis was a secondary data analysis using data 
from an Australian randomised controlled trial (RCT) – the NOURISH trial. Section 3.2 will 
first discuss the methodology and the research design used in the NOURISH RCT. Details 
about the participants included in the NOURISH RCT, and the sub-sample used for the 
secondary analysis undertaken for this thesis are provided in Section 3.3, together with an 
outline of the data collection procedures used and the study timeline. All measurement 
instruments are presented in Section 3.4. Data management and analyses are described in 
Section 3.5.     
 
3.2 METHODOLOGY & RESEARCH DESIGN 
NOURISH was a large RCT that implemented and evaluated an early family-based feeding 
intervention for first-time mothers. It sought to prevent child rapid weight gain in the early 
years by promoting positive maternal feeding practices and healthy eating in early 
childhood[322]. The wealth of detailed outcome data on parenting and feeding practices and a 
range of key covariates collected on 698 mother–infant dyads over three time points also 
presented a unique opportunity to undertake secondary analysis to examine cross-sectional 
associations amongst these key components of the early feeding environment and child 
weight status and their potential interactions with maternal and child factors.  
 
A short overview of the NOURISH trial will be presented below (for more details, see 
Daniels et al.[1]) before the specific methodologies used in the current observational study are 
described.  
 
3.2.1 The NOURISH Randomised Controlled Trial (RCT)  
As a primary prevention program for childhood obesity, the NOURISH trial (Australian and 
New Zealand Clinical Trials Registry Number 12608000056392) was designed to promote 
feeding practices that not only fostered healthy food preferences and intake in young 
children, but also preserved their innate capacity to self-regulate food intake and 
consequently support healthy weight and growth[1]. NOURISH was a longitudinal (2008-
2011) multi-site RCT, conducted in Brisbane (Institute of Health and Biomedical Innovation 
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[IHBI], Queensland University of Technology) and Adelaide (Department of Nutrition and 
Dietetics, Flinders University) with Professor Lynne Daniels, Dr Anthea Magarey, and 
Professor Jan Nicholson as chief investigators. NOURISH was funded by the National 
Health and Medical Research Council (NHMRC). The candidate was a member of the 
NOURISH research team at IHBI.  
 
Mothers randomly assigned to the NOURISH intervention group received anticipatory 
guidance via maternal education and peer support group sessions which were co-led by a 
dietitian and psychologist[1]. Intervention sessions were delivered at community child health 
clinics via two modules, each consisting of six fortnightly interactive group sessions that 
lasted between 1-1.5 hours. The modules commenced when children were 4-7 and 13-16 
months of age to coincide with introduction of solids and toddlers’ growing autonomy and 
independence in eating. Content emphasised the promotion of healthy food preferences (e.g. 
food exposure), responsive feeding (e.g. appropriate recognition and response to children’s 
hunger/satiety cues), and positive parenting (e.g. autonomy-encouragement, warmth); rather 
than obesity prevention. Mothers assigned to the control group received ‘usual services’, 
which was self-directed access to universal child health clinic services such as breastfeeding 
support and growth monitoring or access to information via a website or telephone help line. 
For this secondary analysis, data from both the intervention and control groups were 
combined. The rationale included the following three points:  
1) Intervention and control group were comparable across a wide range of covariates at 
baseline (i.e. successful randomisation, no group differences)[323]. 
2) With measurement models evaluating internal consistency and construct validity 
(utilising general parenting as variable for comparison which was also one focus of 
the intervention, see above), associations between different sets of variables, rather 
than differences between the intervention and control group were the focus of this 
thesis.  
3) Using the whole sample increased the variance within variables of interest and 
maximised the available sample size and thus the power to support analysis of 
complex models with 9 factors and a substantial number of covariates. 
 
Since previous results from the NOURISH RCT[322] have shown intervention effects on 
feeding practices as measured by the original questionnaires, analyses of models in the final 
results chapter (see Chapter 7) examining associations between the feeding practices and 
child weight included ‘Group allocation’ as a covariate and were also conducted for each 
group separately (i.e. multi-group analysis with ‘Group allocation’ as grouping variable).  
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3.2.2 Study Design of Research Presented in this Thesis 
The observational descriptive study for this thesis was nested within the NOURISH trial. 
Detailed analysis of secondary data involved cross-sectional components to examine the 
interrelationships between general maternal parenting, early feeding practices and child 
weight in participating first-time mothers and their children during the first 24 months of life. 
 
3.3 PARTICIPANTS & PROCEDURE 
Data were collected between 2008 and 2011 from participants consenting to enrolment in the 
NOURISH project.  
 
3.3.1 Eligibility Criteria  
Eligibility criteria of participants are presented in Table 18.  
 
Table 18: Eligibility criteria 
 Inclusion criteria Exclusion criteria 
Mother • first-time mother  
• 18 years or older 
• willing & able to attend sessions at   
 metropolitan child health clinics  
• able to converse in English 
• eligibility for an intensive home- 
visiting program (offered to mothers 
at risk e.g. substance abuse)  
• maternal self-reported eating or  
psychiatric disorder/mental health  
problems 
Infant   Born  
• healthy  
• term (gestational age >35 weeks)  
• birthweight >2500g 
Diagnosed with any 
• congenital abnormality  
• chronic condition  
likely to influence normal development, 
including feeding behaviour 
 
Since the aim of the NOURISH trial was to evaluate a group-based intervention, it was 
essential that mothers were able to attend sessions in the metropolitan area. Furthermore, it 
was considered important to focus on first-time mothers as this would help in minimising the 
exposure to any information and experience regarding feeding and parenting that might have 
been gained through care for a previous child.  
 
3.3.2 Procedure 
A consecutive sample of 698 NOURISH participants was recruited from Adelaide and 
Brisbane in January 2008 and 2009. First-time mothers were recruited through a two-stage 
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process. Stage 1 resulted in consent for later contact; Stage 2 resulted in consent for full 
study enrolment[323]. Both stages are described in more detail below. The flow of NOURISH 
participants throughout the trial is shown in Figure 5. 
 
Stage 1 took place in the major public maternity hospitals in Adelaide and Brisbane. All 
potentially eligible mothers (as above) were approached by either study staff/students 
(Adelaide) or hospital midwives (Brisbane) within 72 hours of delivery to obtain consent to 
be contacted again. Along with this, brief demographic data were collected from consenters, 
and where possible, non-consenters. These data were used later to determine sample 
representativeness and selection bias (see Section 3.3.3.3). 
 
Consenters were re-contacted three months later by mail for full study enrolment when 
infants were 4 to 7 months old (Stage 2). Consistent with the eligibility criteria, mothers 
were at this point screened for mental health issues using the Kessler Psychological Distress 
Scale (K10)[10], while their children were screened for medical conditions. Mothers in the 
clinical range for postnatal depression were deemed ineligible and referred to their general 
practitioner.  
 
Mothers who could be contacted, remained eligible and consented to full enrolment, were 
mailed a questionnaire and an assessment appointment at a local child health clinic where 
mother and child underwent baseline assessment prior to random allocation, and the survey 
was gathered from participants. Weight and height/length (i.e. anthropometric data) were 
measured by trained assessors. Ethical approval for this study was obtained from all relevant 
university and hospital institutions (Queensland University of Technology HREC 00171 
Protocol 0700000752).  
 
Participants were followed until the children turned two years. Three assessments were 
conducted (see Figure 5): baseline assessment (T1) when infants were aged around 4 months 
(4.3±1.0 months, range: 2-7; prior randomisation to intervention or control groups); T2 when 
children were aged around 14 months (13.7±1.3 months, range: 13-15; after delivery of the 
first intervention module); and T3 when children were aged around 24 months (24.1±0.7 
months, range: 21-27; after delivery of the second intervention module). Mothers were 
provided with a choice of different sites, days and times for their attendance at a local child 
health clinic to ease participation in assessment sessions. Offering attendance at clinics 
geographically spread across each city increased convenience for participants and also 
sought to facilitate a broad distribution of socioeconomic status and retention.  
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16  
 
Figure 5: Procedure of NOURISH 
 
                                                     
16 A computer-generated randomisation schedule was provided by statistician independent of the project and thus 
free of any influence by study staff. Randomisation was stratified by assessment clinic, providing clinic-specific, 
sequentially numbered and sealed envelopes. Stratification by clinic was done to minimise cluster effects. 
N=352 
Intervention group 
N=346 
Control group 
Randomisation16 
Time 2 assessment (T2) 
N=598 
Time 3 assessment (T3) 
N=541 
Stage 1 
Consent for later contact Æ given in hospital 
N=2169 
Baseline (Time 1) assessment (T1) 
Anthropometric data of mother & infant measured at child 
health clinics & questionnaire collected 
Stage 2 
Consent for full study enrolment via letter Æ eligibility 
verified & consented & enrolled in study 
N=698 (44% of those re-contacted & eligible)  
 
No longer eligible=75; unable to contact=511 
Screening for eligibility/approached 
In maternity hospitals Æ eligible 
N=3334 
At birth 
3 months old 
4 months old 
At birth 
Interim letter  
6 weeks 
4-6 weeks 
Appointment 
confirmed & 
questionnaire 
sent 
6 weeks 
6 weeks 
14 months old 
Schedule appointment, 
send confirmation & 
questionnaire  
Schedule appointment, 
send confirmation & 
questionnaire  
24 months old  
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3.3.3 Thesis Sample  
The primary data for this thesis were collected at birth, T1 (age 4 months) and T3 (age 24 
months). Data collected at birth and baseline (T1) were predominantly used for adjustment 
of covariates. Since key variables, especially maternal feeding, were assessed when children 
were 24 months old and cross-sectional examinations of associations were conducted 
between variables assessed at this time point, only participants with available data at the 24-
months assessment were considered. This pool of participants thus formed the initial total 
sample for this thesis. Throughout the thesis, ages, rather than T1 or T3, will be given to 
describe timing of data collection and refer to the age of the infant/child at that assessment 
time point. 
 
3.3.3.1 Sample size 
When children were 24 months old, 467 mothers (68%) provided questionnaires, 527 (77%) 
provided weight and height data and 464 (67%) provided both. Consequently, the final 
sample size for this thesis (using control and intervention group together) was 467 mother-
child dyads for analyses regarding measurement tool validation, and 464 for analyses 
including both feeding practices and the ‘child weight’ variable (Research Questions, p.104). 
This and further variations in sample size due to item-level missing data will be detailed in 
the method sections of Chapters 4 to 717.  
 
Since this thesis was based on secondary data analysis, the available sample size was set. 
While there are no consistent guidelines (besides ‘The larger, the better’) for the required 
sample size when performing Structural Equation Modelling (SEM, see Section 3.5.2), a 
sample size of 200 would have been adequate as suggested by Kline[324] and Boomsma[325].  
 
3.3.3.2 Sample characteristics  
Characteristics of the thesis sample (N=467) are shown in Table 19. Description of how 
variables were measured and used in analyses will follow in Section 3.4. 
 
 
 
 
                                                     
17 Sample size varied depending on research question. Numbers were higher for validation of instruments (EFA 
or CFA) because all cases with data on these tools were used. Numbers were lower for structural models as 
participants had to have complete data on other variables as well. 
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Table 19: Sample characteristics measured at child age 24 months (N=467) 
Variable Level Proportion (count)  Mean ± SD (Range) 
Maternal   
Age  Years  33±5 (20–48)
Education level No university degree (Less than 
year 10, year 10/11, year 12, Trade/ 
apprenticeship, TAFE/college 
certificate) 
University degree 
34.9 (163)  
 
 
 
65.1 (304) 
Marital status Single (single/never married, 
separated/divorced) 
Living with a partner (married, 
defacto) 
3.0 (14) 
 
97.0 (453) 
Group allocation NOURISH intervention  47.5 (222) 
BMI at 4 months1 Underweight 
Healthy weight 
Overweight/pre-obese 
Obese 
1.5 (7) 
51.6 (241) 
28.7 (134) 
18.2 (85) 
N/A   25.9±5.2 (16.9–48.4)
Non-specific 
psychological distress2 
(n=466) 
 
N/A 
 
14.4±4.5 (10–48) 
Perception of child weight 
(n=466) 
Underweight 
Normal weight 
Somewhat or very overweight 
Don’t know 
8.4 (39) 
86.2 (402) 
4.1 (19) 
1.3 (6) 
Child    
Age  Months  24±1 (21–27)
Gender Female 52.2 (244) 
Birthweight  Kg 
Z-score 
 3.5±0.4 (2.5–4.7)
0.4±0.9 (-1.9–2.8)
Weight-for-age z-score 
(WAZ; n=463)3 
N/A  0.6±0.9 (-3.0–3.5)
Breastfeeding duration Less than 1 month 
1-6 months 
6-12 months 
More than 12 months 
8.8 (41) 
24.8 (116) 
31.9 (149) 
34.5 (161) 
Weeks  43.9±29.5 (0–114)
Temperament at 4 months4 
(n=453) 
N/A  2.5±0.5 (1.3–4.0)
(n values) reflect missing data 
1 BMI categorised according to WHO recommendations[326] 
2 Kessler Psychological Distress Scale (K10)[10] with possible scores from 10-50; higher score indicates more 
non-specific psychological distress  
3 Excluding 1 outlier as child had WAZ at 24 months >6.  
4 Short Temperament Scale for Infants (STSI)[9]; higher score indicates more difficult temperament 
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The maternal and child characteristics presented in Table 19 represent covariates that were 
used throughout the thesis. Analyses presented in Chapters 6 and 7 included these 
characteristics as covariates for which models needed to be adjusted. The only exceptions 
were the variables ‘marital status’ and ‘perception of child weight’. As shown in Table 19, 
their uneven distribution across categories led to exclusion18 and they were therefore not 
taken forward into any analysis. Notably, all covariates were treated as observed (i.e. 
measured) variables although they were not (see Section 8.2.2, p.244, for a discussion).  
  
3.3.3.3 Comparison to non­participants  
As reported in the NOURISH recruitment paper[323], selection bias was evident between the 
698 participants enrolled (and allocated) in the NOURISH trial and those who initially 
consented at Stage 1 but were not allocated (non-participants, i.e. did not consent or could 
not be contacted; N=1396). Compared to non-participants, participants were more likely to 
have completed a university degree (58% vs. 33%; OR=2.9; CI 95%=2.4-3.5; p<0.001). 
Differences on other variables were small. Participants, compared to non-participants, were: 
• older (M=30 years, SD=5 vs. M=27 years, SD=6; p<.001)  
• more likely to be intending to breastfeed exclusively (88% vs. 75%; OR=1.8, CI 95%= 
1.3-2.5; p<.001)  
• more likely to have a spouse (either married or defacto; 95% vs. 88%; OR=2.5, CI 95%= 
1.7-3.6; p<.001) 
• more likely to have not smoked at any time during their pregnancy (93% vs. 89%; 
OR=0.4, CI 95%=0.3-0.5; p<.001).  
The most common reasons for non-consent to full enrolment were lack of time, return to 
work, lack of interest and transportation difficulties[323]. 
 
3.3.3.4 Comparison to non­completers   
Retention bias was examined between characteristics of 698 NOURISH participants who 
were included in this thesis (n=467) and those who discontinued or were excluded because 
of missing relevant data (n=231). Group differences are presented in Table 20.  
 
 
 
                                                     
18 While more than 86% of mothers perceived their child as ‘normal weight’, the remaining ≈13% could not be 
plausibly combined since they included mothers perceiving their child as ‘underweight’ as well as those 
perceiving them as ‘over-’ or ‘very overweight’ (see Table 19). Theoretically, mothers with such different 
perceptions of child weight would be expected to be quite distinct from each other and combining them into one 
group for the sake of having a better split between groups of a categorical variable was not justified.  
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Table 20: Characteristics of 698 NOURISH participants who were included in this thesis (n=467) and 
those who discontinued or were excluded because of missing relevant data (n=231) 
Variablea 
 
 
Included in thesis 
(n=467) 
Not included in thesisb 
(n=231) 
Difference 
p-value 
Mean ± SD or % (n) 
Maternal    
Age at delivery (years)c 30.8±5.1 28.5±5.4 <.001 
Education (university degree)d 65.1 (304) 44.2 (102) <.001 
Married/Defactod (n=696) 97.0 (453) 90.0 (206) <.001 
BMIc (n=694) 25.9±5.2 26.3±5.5 .33 
Child    
Age (months)c (n=696) 4.3±1.0 4.4±1.0 .16 
Gender (girls)d 52.2 (244) 47.6 (110) .25 
Birthweight (kg)c 3.5±0.4 3.5±0.5 .75 
Temperamentc, e (n=666) 2.5±0.5 2.5±0.6 .70 
(n values) reflect missing data 
a Based on data provided at Stage 1 or T1 (age 4 months) 
b Not included in thesis because discontinued (active withdrawal or could not be contacted) or missing relevant 
data 
c Based on Independent Samples T-test; Mean ± standard deviation (SD) reported 
d Based on likelihood ratio chi-square test; % within group (count) reported 
e Short Temperament Scale for Infants (STSI)[9]; higher score indicates more difficult temperament 
 
3.4 MEASUREMENTS 
Anthropometric data of the mother and child were measured while all other data were either 
collected from hospital records or mothers’ responses to the self-administered questionnaire 
used for NOURISH. Several validated instruments that have been widely used in other 
studies were included, for example maternal mental health (Section 3.4.4.1.2). Questions 
around demographics, child temperament, and general parenting were taken from the large 
nationally representative Longitudinal Study of Australian Children (LSAC)[327]. In addition, 
a number of questions were developed and pilot tested by the NOURISH team (e.g. 
questions about breastfeeding and maternal responses to refusal of familiar food)[7]. Thesis-
relevant sections from the NOURISH T3 questionnaires are included in Appendix C. Below, 
the individual assessment tools are described in more detail.  
 
3.4.1 Maternal Feeding 
The first key variable, maternal feeding, was measured at the 24-months-assessment via 
four commonly used feeding questionnaires – the Child Feeding Questionnaire[3], the 
Caregiver’s Feeding Style Questionnaire[2], the Overt vs. Covert Control Questionnaire[4], 
and the Parental Feeding Style Questionnaire[5]. Each is described below (see Appendix C).   
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The Child Feeding Questionnaire (CFQ)[3] was designed to assess maternal child feeding 
practices and perceptions of obesity proneness. This widely used self-report measure 
contained 31 items scored on a 5-point Likert scale (higher score indicated stronger 
agreement with the construct) and measured the following seven factors: (1) perceived 
responsibility (3 items), (2) perceived parent weight (4 items), (3) perceived child weight (6 
items), (4) concern about child weight (3 items), (5) restriction (8 items), (6) pressure to eat 
(4 items), and (7) monitoring (3 items).  
 
For NOURISH, two scales from the CFQ[3] (‘perceived parent weight’ and ‘perceived child 
weight’) were not included as similar questions were asked in a different section of the 
survey or questions were not relevant given the age of the children (e.g. questions referring 
to parental perception of child weight when in kindergarten through 2nd grade, 3rd through 5th 
grade, or 6th through 8th grade). Consequently, only five factors, measured with 21 items, 
were available for analyses in this thesis (see Table 74).  
  
The Caregiver’s Feeding Style Questionnaire (CFSQ)[2] was designed to assess maternal 
feeding styles, consistent with the typology used in the parenting context. This self-report 
measure included 19 items scored on a 5-point Likert scale and was originally developed to 
assess mothers’ overall feeding pattern on two dimensions – responsiveness (encouragement 
strategies; parent-centred or child-centred) and demandingness (degree of encouragement/ 
getting the child to eat). A score for the dimension demandingness was formed by 
calculating the mean score for 17 of the 19 items while responsiveness was measured 
through 7 child-centred and 12 parent-centred items scored on a 5-point Likert scale19. 
Notably, there is overlap in the items used for assessment of each dimension. In the original 
tool parents were then classified into one of the four feeding styles (i.e. authoritative, 
authoritarian, indulgent and uninvolved) based on a cross classification of high and low 
scores on the demandingness and responsiveness scales after application of a median split to 
both dimensions. Since this thesis focuses on responsive feeding as one part of authoritative 
feeding, all 19 items that described parent-centred and child-centred strategies were included 
in the analyses examining psychometric properties of the questionnaire (see Table 75).   
 
The Overt vs. Covert Control Questionnaire (OCCQ)[4] was designed to differentiate 
between overt and covert control. Overt control was defined as “control which can be 
detected by the child” while covert control is “control which cannot be detected by the 
                                                     
19 To measure responsiveness (adjusted for the level of demandingness), a proportion was created by dividing the 
mean of child-centred items (7) by the mean of all 19 items. A score >1 then indicated that parents used ‘child-
centred’ over ‘parent-centred’ techniques[2].  
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child”[4]. Nine items scored on a 5-point Likert scale (higher score indicates more control) 
examine maternal ‘overt control’ (4 items) and ‘covert control’ (5 items). All original items 
were used in this thesis (see Table 76). 
  
The Parental Feeding Style Questionnaire (PFSQ)[5] was designed to assess different aspects 
of a maternal feeding ‘style’ (see page 19 for a discussion). This self-report measure 
consisted of 27 items rated on a 5-point Likert scale (higher score indicated more frequent 
enactment of the specific construct) and measured four facets of feeding style: (1) emotional 
feeding (5 items), (2) instrumental feeding (4 items), (3) control over eating (10 items), and 
(4) prompting and encouragement to eat (8 items). All 27 items were included in analyses for 
this thesis (see Table 77).  
 
To capture the complexity of maternal feeding, a variety of additional items were included in 
this study besides the abovementioned feeding questionnaires. These items were designed to 
assess specific behaviours addressed in the NOURISH intervention that were not adequately 
assessed in the existing tools. They were of particular relevance in Chapter 5 where the aim 
was to construct an integrated feeding questionnaire for valid use in 24-month-old children. 
These additional items are presented in Appendix C and briefly described below.  
 
Two questions were employed to measure the concept ‘division of responsibility’ proposed 
by Satter[223] (also see Section 2.4.2.3.3). In line with the suggestion that parents provide the 
food (i.e. what) and children need to decide how hungry they are (i.e. how much they eat), 
two items inquired who decided (a) what the child eats and (b) how much food the child eats. 
Measured on a 5-point Likert scale, the response options were (1) you only, (2) mostly you, 
(3) you and your child equally, (4) mostly your child, and (5) your child only (see Table 78). 
  
Thirteen questions that focused on strategies used in response to the child’s refusal of 
familiar foods and management of the feeding environment, theoretically supporting self-
regulation, were included as well. Items were developed based on clinical experience of 
NOURISH investigators[322, 328] and specific to children between 12-36 months[7]. All items 
were measured on a 5-point Likert scale: the response scale for items related to refusal of 
familiar foods (i.e. “When your child refuses food they usually eat, do you...”) was (1) never, 
(2) not often, (3) sometimes, (4) often, and (5) most of the time; responses related to 
managing the feeding environment were scored in the opposite direction with (1) a lot of the 
time, (2) very often, (3) often, (4) sometimes, (5) hardly ever (see Table 78).  
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3.4.2 General Parenting 
The second key variable, general parenting, was measured using previously validated 
questions from the Longitudinal Study of Australian Children (LSAC), a national, 
representative study of 5,107 Australian children 3-12 months of age[8]. General parenting 
was assessed on three dimensions: (1) warmth, (2) overprotection, and (3) autonomy-
encouraging (also referred to as ‘inductive reasoning’). Previous studies reported good 
internal consistency with Cronbach’s alphas >.78[8, 329]. Warmth, overprotection and 
autonomy-encouragement were measured on 5-point Likert scales (1=never, 5=always). 
Items measuring the three general parenting dimensions can be found in Appendix C.  
 
Table 21: Management of parenting dimension variablesa  
 Warmth Autonomy-
encouragement 
Overprotection 
Validation sampleb LSAC LSAC Thesisc 
No. items measuring the construct 6 5 5 
Weighted composite scored Calculated based on standardised factor score weights from 
respective validation sample 
Variable type Dichotomous; 33rd 
percentile split 
Continuous  Continuous  
a Wave 2 data was used when children of the birth cohort (sample size ~5,000) were aged 2-3 years[330]. 
b Confirmatory Factor Analysis (CFA) was the method of validation for all constructs. 
c In LSAC no CFA was conducted for ‘Overprotection’. CFA on NOURISH data was undertaken for the 
purposes of this thesis. Information is presented in Appendix D.  
d The procedure to calculate weighted composite scores is described in Chapter 6. 
 
As indicated in Table 21, the weighted composite score on parenting ‘warmth’ was 
dichotomised at the 33rd percentile for moderation analyses (Chapter 7). This cut-point was 
chosen to capture an ‘at-risk’ group (worst 33%) but still have more than 150 cases in each 
group. This was essential to fulfil the large-sample-requirement for Structural Equation 
Modelling.  
 
3.4.3 Child Weight Status at Age 24 Months   
Lengths or heights and weights were collected according to a standard protocol (Table 22) 
by trained study staff, including the candidate. Assessment staff were not aware of allocation 
of NOURISH participants to either intervention or control group of the RCT.  
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Table 22: NOURISH measurement protocols for child & mother anthropometric assessment 
 Assessment Weight Height Comment 
Child 24 months Measured once, 
standing still on 
scale, no shoes or 
outer clothing 
(undies & singlet 
ok); to the nearest 
0.01kg 
Height measured twice, 
standing up straight, with 
heels together against the 
stadiometer or wall, 
without hats, bunches or 
hair-ties on top of head; to 
the nearest 0.1cm 
Electronic (infant) scale 
on hard, flat surface; if 
necessary used ‘tared 
weight with parent’ 
Stadiometer; third height 
measure only if first two 
varied by >0.5cm 
Mother 4 months Measured once; 
to the nearest 
0.01kg 
Measured once; to the 
nearest 0.01m 
Electronic scale on hard, 
flat surface  
Stadiometer used 
 
Two measures of child weight were used: birthweight collected from hospital records and 
weight at age 24 months. Gender and age adjusted standard deviation scores (z-scores) were 
calculated using the software program WHO Anthro version 3.0.1 and macros (WHO Child 
Growth Standards, reference scores for 2006)[286]. Weight-for-age z-score (WAZ, continuous 
variable) at 24 months was used as a dependent variable in the structural models of Chapter 
7 (see Section 3.5.2.3.2).  
 
3.4.4 Covariates 
A range of covariates were available from NOURISH. These were selected for inclusion by 
the candidate based on evidence that they were associated either with maternal feeding 
practices or child weight (see Chapter 2, Section 2.6). Unless otherwise stated all covariates 
described below were assessed at child age 24 months.  
 
3.4.4.1 Maternal characteristics  
3.4.4.1.1 Weight status  
Mothers’ weight and height data were collected during the child data collection and was 
gathered by the same trained assessor. Data on maternal BMI measured at age 4 months 
were used for three reasons. No measured pre-pregnancy maternal weight was available; 
therefore the 4-months measurement was perceived as the best approximation to mothers’ 
weight status before conceiving and thus the best indicator of genetic predisposition for child 
overweight. While many mothers may still have had post partum weight retention at the 4-
months measurement, 15% of mothers were pregnant again at the time point relevant to this 
study (children aged 2 years) and hence maternal weight at this time was even more 
problematic. Finally, one study found that the effect of maternal BMI on her offspring’s BMI 
was stronger at birth, then waned and re-emerged later in childhood (i.e. between 1.5 and 3.5 
years of age)[97]. For descriptive purposes only, maternal BMI was categorised according to 
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WHO recommendations[326]: underweight: BMI<18.5; healthy weight: BMI=18.5-24.9; pre-
obese or overweight: BMI=25-29.9; and obese: BMI≥30 (see Table 19). For all other 
analyses, this variable was used as a continuous covariate. While data on mothers’ weight 
concern or dietary restraint was available for NOURISH participants, these variables were 
not included in this thesis.  
 
3.4.4.1.2 Mental health   
Maternal mental health was assessed using the Kessler Psychological Distress Scale 
(K10)[10]. This widely used 10-item questionnaire measured levels of distress and severity 
related to psychological symptoms over the past four weeks[331]. The K10 has previously 
been used in large population surveys such as the WHO’s World Mental Health Survey and 
the Australian National Survey of Mental Health and Well-Being[332] and has shown strong 
psychometric properties[333, 334]. In this thesis, the internal consistency of the K10 was 0.86.  
 
Participants responded using a 5-point Likert scale (reverse coded): (1) none of the time, (2) 
a little of the time, (3) some of the time, (4) most of the time, and (5) all of the time. The 10 
item scores were summed to give a possible overall score between 10 and 50, with higher 
scores indicating higher levels of non-specific psychological distress. For this thesis, it was 
decided to include participants with responses to eight or more items (n=6 with missing 
data)20. For these participants with 1 or 2 missing items, the equation reported by Baggaley 
and colleagues[335] was used to calculate their total K10 score (rounded to the nearest whole 
number): Total score ൌ S୳୫ ୭୤ ୧୲ୣ୫ୱ ୱୡ୭୰ୣୱ
ଵ଴ି௡௢.  ௠௜௦௦௜௡௚ ௜௧௘௠௦
 x 10. For all analyses the continuous variable 
was used.     
 
3.4.4.1.3 Feeding mode  
Feeding mode was measured as the continuous variable ‘breastfeeding duration in weeks’ 
utilising data collected at all three assessment time points (i.e. 4 months, 14 months and 24 
months). At 24 months, mothers were asked the question “How old was your child when you 
completely stopped breastfeeding” with the following response options: 1) never breastfed, 
2) ...weeks or ...months, 3) don’t know, and 4) still breastfeeding. This last assessment time 
point was chosen as primary data source since it was anticipated that most mothers had 
stopped breastfeeding by then but not necessarily at an earlier assessment. In case of missing 
data at the 24-months assessment, data provided at the two earlier time points was then used 
for imputation; that is analogous to the ‘last observation carried forward’ procedure[336]. In 
                                                     
20 One participant did not provide any data for the K10 and the missing total score was therefore imputed.  
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order to minimise recall bias, the 24 month response was checked against responses at the 
earlier time points (if available). If answers between two time points varied, the one closer to 
the stopping age was chosen as it was expected that recall bias would be lower at that time 
point. For descriptive purposes only, breastfeeding duration was categorised (see Table 19).  
 
3.4.4.1.4 Perception of child’s weight status  
Mothers’ perceptions of the weight status of their children were assessed (see Table 19) 
using a single item previously developed based on clinical experience of NOURISH 
investigators[7]. Participants were asked to rate their chid as underweight, normal weight, 
somewhat overweight or very overweight. In addition, an option to indicate that the mother 
‘does not know’ was included. While it was originally planned to dichotomise the responses 
to healthy weight (‘underweight’, ‘normal weight’) versus overweight (‘somewhat 
overweight’, ‘very overweight’) depending on the distribution of responses to facilitate 
analysis with AMOS (see Section 3.5.2), this variable was in the end not included for model 
adjustment based on the reasons stated in Section 3.3.3.2.  
 
3.4.4.2 Child characteristics  
3.4.4.2.1 Temperament 
The Short Temperament Scale for Infants (STSI)[9] was utilised to assess mothers’ self-
reports of their child’s temperament at 4 months. Three aspects of temperament, also 
employed in LSAC[8], were measured: (1) approach; (2) cooperation; and (3) irritability (see 
Table 23)[317]. The original validation study of the STSI included 2443 Australian infants 
aged 4 to 8 months[9] and showed satisfactory test-retest reliability and good internal 
consistency for all three scales (Cronbach’s alphas: approach [7 items] = .76, cooperation [6 
items] = .63, and irritability [5 items] = .64). Internal reliability for the present study is 
reported in Table 23. 
 
Table 23: Internal reliability of temperament scales for thesis sample  
 No. of items Example item Cronbach’s α Valid N
Approach 4 My baby’s first reaction (at home) to 
approach from strangers is acceptance 
.75 426 
Cooperation 4 My baby stays still during procedures like 
hair brushing and nail cutting 
.47 442 
Irritability 4 My baby continues to cry in spite of 
several minutes of soothing 
.59 459 
Easy-difficult scale 12 N/A .72 459 
For the easy-difficult scale all 12 items were coded so that a higher value represents more difficult temperament.  
Items with missing data were imputed if the other three on the respective scale were available.  
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Participants originally responded using a 6-point scale from (1) almost never to (6) almost 
always, with higher scores related to greater approach, cooperation and irritability. In the 
present study, the continuous easy-difficult temperament scale was used. Therefore, items 
were re-coded such that high scores were always indicative of temperamental difficulty (i.e. 
low cooperation, low approach and high irritability)[9]. Three mean factor scores were then 
calculated for each case. Lastly, a mean score for each case was calculated from the three 
mean factor scores (i.e. approach, cooperation and irritability scores). This ‘easy-difficult’ 
scale score was subsequently used in all analyses including the variable child temperament. 
For cases with missing data (maximum of 1 item per scale), the same imputation method was 
used as that for the maternal mental health variable (see Section 3.4.4.1.2). 
 
3.4.4.1 Demographics and NOURISH Intervention Allocation    
Demographic data were collected at birth. These included: maternal age, child gender, 
mothers’ marital status, and highest level of education. Mothers were asked to indicate their 
marital status on five options. While, depending on the distribution of responses, it was 
originally planned to combine ‘single/never married’, ‘separated/divorced’ and ‘widowed’ 
for analysis as a representation of mothers being on their own; and/or ‘married’ and 
‘defacto’, reflecting mothers who are in a relationship (see Table 19), this variable was in the 
end not included for model adjustment based on the reasons stated in Section 3.3.3.2. 
Mothers’ highest education level was assessed via six response options (see Table 19) but 
was dichotomised for analysis. The responses ‘less than year 10’, ‘year 10/11’, ‘year 12’, 
‘trade/apprenticeship’, and ‘TAFE/college certificate’ were collapsed into ‘no university 
degree’. ‘University degree’ was kept as is. Additionally, mothers were randomly allocated 
to either the NOURISH intervention or control group after baseline assessment when 
children were 4 months of age (see Table 19). This dichotomous variable was included for 
model adjustment and used as grouping variable for multi-group analysis in Chapter 7 (see 
Section 3.2.1). 
 
3.5 DATA ANALYSIS   
The analytical part of the study can be split into two components – data preparation and data 
analysis. Table 24 summarises each analytical step and outlines the software used.   
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Table 24: Outline of software used in each step of data preparation and analysis   
Component Step Software  
Data preparation  Entry 
Cleaning  
Coding 
Computing composite score 
Microsoft Access 2007  
Microsoft Access 2007 & SPSS 19.0 
SPSS 19.0 
SPSS 19.0 
Irregularities  
Normality of distribution  
Multivariate normality 
Bootstrapping  
SPSS 19.0 
SPSS & AMOS 19.0 
AMOS 19.0 
AMOS 19.0 
Univariate outliers 
Multivariate outliers 
SPSS 19.0 
SPSS & AMOS 19.0 & Microsoft Excel 2007 
Missing data 
Imputation 
SPSS 19.0 
SPSS 19.0 
Data analysis  Descriptive statistics 
Bivariate associations 
SPSS 19.0 
SPSS 19.0  
Exploratory Factor Analysis SPSS 19.0 
Confirmatory Factor Analysis AMOS 19.0 
Regression analysis   
Moderation analysis 
AMOS 19.0 
AMOS 19.0  
Psychometric properties: 
Validity 
Item reliability 
Scale reliability  
  
AMOS 19.0 
AMOS 19.0 
SPSS 19.0 
 
3.5.1 Data Preparation 
3.5.1.1 Entry, cleaning and coding 
The PhD candidate was extensively involved in data entry, which included double entry 
either into Microsoft Access version 2007 or SPSS version 19.0 to ensure data quality (i.e. 
accuracy). Any discrepancies identified via the inbuilt ‘Data Checking Statistics’ in Access 
were consequently cross-checked with original questionnaires (i.e. raw data) and corrected 
where possible. Any issue regarding data entry (e.g. participant ticked two answer 
categories) was resolved during regular data management meetings. The PhD candidate 
specifically reviewed thesis-relevant variables and confirmed their accuracy. Frequency 
statistics were examined for both continuous and categorical variables to determine 
typographical errors, irregularities and out-of-range values (also see Section 3.5.1.3 on 
‘Outliers’). Finally, recoding of variables appropriate for the purposes of this thesis was 
conducted by the PhD candidate and has been reported in the previous Section 3.4.  
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3.5.1.2 Establishing normality of sampling distributions  
3.5.1.2.1 Univariate normality 
Univariate normality of each variable was assessed, making use of statistical as well as 
graphical methods as outlined by Tabachnick and Fidell[337]. To determine whether 
continuous variables met assumptions of normality, the following criteria were examined: 
 Median is within 10% of the mean 
 Values of skewness and kurtosis are between -3 and +3; and the values are not larger 
than twice their standard error (i.e. 2xSES for skewness or 2xSEK for kurtosis) 
 Histograms are symmetrical and bell-shaped.   
 
According to these criteria, the majority of variables used in this thesis could not be 
considered normally distributed. At the end of this section, handling of non-normally 
distributed data in this research will be outlined.  
 
For categorical variables, the balance across or split of groups was taken into account. 
Tabachnick and Fidell[337] suggest to exclude dichotomous variables with a split of 90 and 10 
between categories because the particular variables will have little variation. The decision 
was made to exclude variables from further analysis if few cases were discovered in any 
group of categorical variables during the data cleaning stage, and this could not be resolved 
by collapsing meaningfully related categories (see Section 3.3.3.2).  
 
3.5.1.2.2 Multivariate normality 
In Structural Equation Modelling (SEM), presence of excessive kurtosis is the major 
problem when it comes to non-normality (i.e. indication of no variance; troublesome when 
performing analyses of covariance)[338, 339]. In addition to the examination of univariate 
normality (as described above), multivariate normality was assessed in AMOS by examining 
Mardia’s normalised estimate of multivariate kurtosis (i.e. critical ratio of the index of 
multivariate kurtosis). Following the suggestion by Bentler[340], values above 5.0 were 
considered as indicators of non-normally distributed data. 
 
To address non-normality of variables included in analyses related to the measurement or 
structural models (in AMOS), the ‘Bollen-Stine bootstrap p’ was used21. This provides an 
adjustment to the Chi-square statistic and the standard error estimates, to account for 
                                                     
21 To deal with multivariate non-normality in AMOS, there appears to be more evidence for the bootstrapping 
approach than for data transformation[190].  
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distributional misspecification based on lack of multivariate normality22. The bootstrapping 
approach was applied with the number of bootstrap samples set to 200[341]. To check for 
substantive differences, the adjusted Chi-square (i.e. Bollen-Stine bootstrap p-value) and the 
bootstrap bias-corrected confidence intervals were cross-checked for those models including 
multivariate non-normally distributed data.  
 
3.5.1.3 Outliers 
Univariate outliers were examined to establish if extreme responses to a variable were true 
representations of the sample or due to a data entry error. Only one ‘out-of-range’ value was 
identified (i.e. outlier on child’s weight-for-age z-score) which was confirmed to be correct. 
More problematic for analyses in AMOS, which are based on covariance-variance matrices, 
is the presence of multivariate outliers. These were examined in each results chapter (i.e. 
Chapters 4-7). Mahalanobis Distance was used to determine multivariate outliers. In AMOS, 
the first model was fitted, including all participants. AMOS output was checked to determine 
multivariate outliers in two different ways: First, cases were identified as outliers if their 
Mahalanobis Distance exceeded the critical value (i.e. chi-square based on degrees of 
freedom and p-value). These cases were flagged for potential exclusion from further 
analysis. Second, Mahalanobis Distances (or Mahalanobis d-squared in AMOS) for all cases 
were plotted in Microsoft Excel and visually examined to determine whether any case was 
particularly far or disconnected from the remaining cases. Based on the visual judgement, 
full sample analyses were rerun excluding those cases identified as multivariate outliers. For 
comparative purposes, a third analysis was run excluding the flagged cases identified in the 
first instance, if these varied from the judgement based on visual examination. Due to the 
fact that a large number of different models were likely to be tested, multivariate outliers 
were only examined in the final models23. Interpretational differences to the outcome/model 
fit between results generated with and without outliers were assessed. Since no differences 
were found, all cases were retained in analyses performed throughout the following chapters 
(i.e. full sample size) and no further comments regarding multivariate outliers will be made.   
 
Data sets were also checked for influential observations, using Cook’s difference statistics in 
SPSS. None of the variables in the presented study was identified as an influential point; i.e. 
Cook’s distance >1[337].  
                                                     
22 The Bollen-Stine bootstrap p is affected by large sample size in the same way as the normal Chi-square. 
Therefore other goodness-of-fit indices were used to determine model acceptance or rejection (Section 3.5.2.4).  
23 For instance, in Chapter 5, the final model can only include the cases that are common to all the congeneric 
models. Excluding outliers at the congeneric model testing stage would therefore potentially result in different 
sample sizes for each congeneric model and a substantial reduction in sample size for the final model. 
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3.5.1.4 Missing data and imputation  
For this secondary analysis, criteria for the treatment of missing data were decided a priori. 
As described in Section 3.4.4, care was taken where possible to estimate item-level missing 
data of covariates measured on multi-item scales. Particularly in the case of the variables 
measuring maternal non-specific psychological distress (K10) and child temperament 
(STSI), individual missing item values were imputed for those participants who did not 
exceed the a priori determined allowance of missing items per scale (see Sections 3.4.4.1.2 
and 3.4.4.2.1). This procedure resulted in complete data for the K10 for all but one case 
(missing whole K10 scale)24. One and 14 cases still had missing data on maternal BMI and 
the STSI (child temperament) respectively. Their remaining missing data were imputed as 
described below for the key variables. 
 
Missing data on key variables (general parenting and maternal feeding practices), were 
addressed in two stages. First, the extent and type of missing data were determined making 
use of the Missing Values Analysis in SPSS[341]. Cases were to be excluded if they had more 
than 50% missing values on any questionnaire/scale. Additionally, Little’s Missing 
Completely At Random (Little’s MCAR) Chi-square test was consulted to establish whether 
data were missing completely at random (with p>0.05). Due to the fact that SEM approaches 
and the bootstrap procedure in AMOS in particular cannot deal properly with missing data, 
the next step included replacement of missing values where these were either missing 
completely at random (MCAR) or missing at random (MAR)[337]. In the second stage, 
missing data imputation was achieved using the model-based method of Expectation-
Maximization (EM) estimation[337] via SPSS Missing Value Analysis. Imputed scores were 
then checked to ensure they were consistent with the original scales and if necessary rounded 
up/down to the nearest in-range whole number.  
 
In brief, raw data were used for preliminary analysis such as descriptives and Exploratory 
Factor Analysis in SPSS while imputed data were used for all analyses performed in AMOS. 
No imputation was necessary for the variable ‘weight-for-age z-score’ since only those 
participants with available data were included in models focusing on child weight. 
Imputations on the remaining variables were performed separately for all types (i.e. feeding, 
parenting, and covariates). An overview of data used across the different analysis chapters is 
presented in Appendix E. 
 
                                                     
24 Although this case missed all 10 items, it was decided to impute the factor score because (1) non-specific 
psychological distress was only included as a covariate and (2) our best was done to retain the sample size 
determined by available data from key variables.  
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3.5.2 Data Analysis 
Table 25 provides an overview of specific analyses that were used to achieve the individual 
aims of this thesis.  
 
Table 25: Overview linking data analysis to specific study aims 
Aims Data analysis 
Chapter 4: 
Assess the psychometric properties of four 
commonly used feeding questionnaires in a sample 
of Australian first-time mothers with 24-month-old 
children 
Separate Confirmatory Factor Analyses 
(CFA) on the Child Feeding Questionnaire 
(CFQ)[3]; Parental Feeding Style 
Questionnaire (PFSQ)[5] ; Caregiver’s 
Feeding Style Questionnaire (CFSQ)[2] & 
Overt vs. Covert Control Questionnaire 
(OCCQ)[4] 
Chapter 5: 
Construct a questionnaire that is designed to 
measure authoritative feeding practices of Australian 
mothers of 24-month-old children using an a priori 
defined process to select items from existing 
validated and non-validated questionnaires.  
A priori determined factor structures 
(congeneric models and full model) were 
verified with CFA – measurement models 
(based on items from CFQ[3], PFSQ[5], 
CFSQ[2], OCCQ[4], two division of 
responsibility items and 13 items developed* 
for the NOURISH questionnaire) 
Chapter 6: 
Examine the cross-sectional associations between 
parenting ‘Autonomy-encouragement’ & 
‘Overprotection’ and maternal authoritative feeding 
practices when children are 24 months of age. 
Æ For convergent & discriminant (i.e. construct) 
validation of the new questionnaire 
Structural Equation Modelling – structural 
models 
 
 
Chapter 7: 
Examine the cross-sectional associations between 
maternal authoritative feeding practices and child 
weight-for-age z-score (WAZ), adjusted for a range 
of maternal & child covariates, when children are 24 
months of age. 
Investigate group differences between the 
associations of structure-related feeding practices & 
child WAZ for mothers with high vs. low parenting 
warmth when children are 24 months of age.  
Structural Equation Modelling – structural 
models  
 
 
 
 
Multi-group analysis was used to examine 
moderation impacts of parenting warmth (i.e. 
factorial invariance)   
* 12 of these items are based on questions from Chan[7], 1 item was added for NOURISH. 
 
3.5.2.1 Descriptive statistics and univariate associations 
Descriptive statistics were performed in SPSS on all variables for:  
1) Data preparation and examination purposes 
2) Characterisation of the thesis sample 
3) Comparison between the thesis sample and the broader NOURISH sample to 
determine retention bias.  
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To this end, means and standard deviations were presented for continuous, normally 
distributed variables while medians and interquartile ranges were used to summarise non-
normally distributed variables. Categorical variables were described using 
frequencies/counts and percentages[342]. Group comparisons were undertaken utilising 
Independent Samples T-tests and Chi-square test for normally distributed continuous and 
categorical variables respectively. For non-normally distributed continuous variables, the 
Mann-Whitney U-test was applied.   
 
Univariate associations between all covariates and maternal feeding practices, general 
parenting and child weight were examined next. Tests, depending on the nature of the 
variables, are presented in Table 26. The main purposes were to:  
a) Determine the presence of multicollinearity – correlations (r) above ±0.8, although 
Tabachnick and Fidell[337] suggest r above ±0.9 
b) Assure high correlations – r above ±0.3[343] between variables as expression of 
factorability.  
 
For these two kinds of analysis performed in SPSS at this first stage, statistical significance 
was set to the conventional p < 0.05 level (two-tailed).  
 
Table 26: Tests of univariate associations between covariates and key variables 
Variable type Continuous Categorical 
Continuous Correlations or linear regression 
- Pearson (normal distribution) 
- Spearman (non-normal distribution) 
 
Independent Samples T-test (=2 groups) 
or One-way ANOVA (≥2 groups)  
If non-normal distribution: 
- Mann-Whitney U-test (=2 groups) 
- Kruskal-Wallis test (≥2 groups) 
Categorical As above Cross-tabs (chi-square test) or logistic 
regression if 1 variable is binary 
 
3.5.2.2 Exploratory Factor Analysis (SPSS) 
This analysis will be discussed in Chapter 5 and associated Appendix G, as it was only then 
applied.  
 
3.5.2.3 The two­step SEM approach 
SEM comprises two parts of model fitting – the measurement and structural models – which 
makes SEM a combination of factor analysis and path analysis[344]. According to Anderson 
and Gerbing[345], a two-step approach to SEM analysis is indicated when the measurement 
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model is fitted prior to the structural model. When fitting a measurement model, 
Confirmatory Factor Analysis (CFA) is typically used25 which examines the relationships 
between observed variables and the underlying non-observed or latent construct. This step 
establishes convergent and discriminant validity at item level[345]. In the second step, 
structural models are examined to test relationships between latent constructs and thus assess 
nomological validity[345]. The simultaneous fitting of both the measurement and structural 
models (referred to as full structural modelling) provides a test of measurement validity for 
the hypothesised structural relationships[346].  
 
In this thesis, the two-step approach was followed by first establishing valid measurement 
models based on CFA before structural models were fitted and examined. Each step is 
discussed in more detail below.   
 
3.5.2.3.1 Confirmatory Factor Analysis (AMOS) – Measurement models 
Confirmatory Factor Analysis was performed in AMOS 19.0[341] to answer research 
questions related to testing factorial validity and assessing whether models based on either 
the original factor structures of previously used questionnaires (e.g. the four child feeding 
questionnaires in Chapter 4) or the newly constructed but a priori hypothesised factor 
structures (e.g. the Authoritative Feeding Practices Questionnaire in Chapter 5) would fit 
data from the present study sample. Separate models were fitted for each individual 
questionnaire. Maximum likelihood estimation was applied to estimate parameters; as was 
the bootstrapping approach and Bollen-Stine bootstrapped chi-square in cases where the 
majority of items on the questionnaires revealed a non-normal distribution (see Section 
3.5.1.2 on non-normality).  
 
Two different procedures were followed, depending on the underlying aim of the 
questionnaire validation. For previously used questionnaires (Chapter 4) the main aim was to 
test whether the factor structure for the original questionnaire would hold in the thesis 
sample. As such the purpose was not to develop the optimal scales, but rather check whether 
the questionnaire could be validly applied in the particular sample of this study. In these 
instances, the full factor structure was tested. For measurement scales that were newly 
formed (Chapter 5), congeneric models[347] for each individual scale were examined first to 
determine whether they appeared to have a reasonable fit or needed modification at the item 
level before the complete questionnaire was evaluated. 
                                                     
25 That is for reflective constructs (i.e. direction of causality is from construct to observed variables). Single 
indicators are discouraged while typically three or more indicators are perceived as appropriate in forming a 
latent variable/reflective construct[346].  
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3.5.2.3.2 Regression Analysis (AMOS) – Structural models 
After performing CFA to test the measurement models, path analyses were conducted to 
examine the structural models. These are regression type analyses which determine the 
associations between the variables validated in the measurement model and other variables 
such as outcome variables or covariates. Two types of regression analysis were performed: 
a) simple structural regressions and b) moderation analysis. Both approaches included a 
range of covariates to adjust for their respective contribution in explaining variance in either 
the outcome variable (child weight) or key variables (general parenting and maternal feeding 
practices).  
 
Simple structural regressions were performed to examine the associations between 
covariates, general parenting, maternal feeding practices and child weight. Of particular 
interest were associations between general parenting and the newly formed feeding measures 
as a means of assessing construct (convergent and discriminant) validity. Associations 
between these feeding practices measures and child weight were tested next to determine 
cross-sectional associations. More detail is provided in Chapters 6 and 7 where structural 
models were examined. Also in Chapter 7, Section 7.2.3.1, the steps taken in conducting 
moderation analysis are outlined. 
 
3.5.2.4 Assessment of model fit 
To assess fit between a model and sample data, or to compare fit for several suggested 
models, a range of goodness-of-fit indices were used[348]. Several criteria were considered for 
all models as recommended by Boomsma[349], Kline[324], McDonald and Ho[350] as well as 
Weston and Gore[346]. These included the Chi-square (χ2) and normed chi-square (χ2/df) for 
overall/exact fit; the Adjusted Goodness-of-fit Index (AGFI), Comparative Fit Index (CFI) 
and Tucker-Lewis Index (TLI) for incremental and comparative fit; the Root Mean-Square 
Error of Approximation (RMSEA) and Standardised Root Mean-Square Residual (SRMR) 
for residual or ill fit; and the Akaike Information Criterion (AIC) for parsimony. 
‘Conventional’ cut-offs[190] were used as illustrated in Table 27.  
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Table 27: Summary of model fit measures used in this thesis 
Type Name Acceptable 
level (i.e. 
excellent fit) 
Interpretation & 
satisfactory fit 
Comment 
Overall model 
fit  
Chi-square (χ2 
with df, p) 
 
p>.05  
(at the α=0.05 
level) 
Small χ2 values 
reflect good fit 
(i.e. small 
discrepancy 
between structure 
of observed data & 
hypothesised 
model)   
Greatly dependent on 
distributional properties of 
data (Æ bootstrapping 
approach for non-normal 
data) & sample size (i.e. the 
larger the N the more likely 
to get significant p-value Æ 
difference between model & 
data*) 
Absolute Fit 
& Model 
Parsimony 
Normed Chi-
square (χ2/df) 
1.0< χ2/df 
<2.0 
 
 
Close to 1.0=good 
fit; 2.0-3.0= 
satisfactory fit; 
<1.0=overfit  
Normed Chi-square takes 
sample size into account (i.e. 
Chi-square measure per df); 
better than Chi-square 
because less sensitive to 
sample size 
Absolute Fit Root Mean-
Square Error of 
Approximation 
(RMSEA) 
RMSEA<0.05 
PCLOSE>0.05
LO 90=0 
0.05-0.08= 
satisfactory fit 
LO 90=0 suggests 
even test of exact 
fit is supported.  
Look at discrepancy 
between estimated & 
observed covariances. 
‘Badness-of-fit’ indices 
since lower values (range: 0-
1) =better fit 
 
 
Standardised 
Root Mean-
square Residual 
(SRMR) 
SRMR<0.06  0.06-0.08= 
satisfactory fit 
Incremental 
(Comparative) 
Index 
 
Adjusted 
Goodness-of-Fit 
(AGFI) 
AGFI>0.95 0.90-0.95= 
satisfactory fit 
Proportion of variance in the 
covariance matrix accounted 
for by model (like R2)    
 
 
 
 
 
Compares fit of model with 
independence/null model 
(more restricted)  
Tucker-Lewis 
Index, Non-
Normed Fit Index 
or Rho2 (TLI, 
NNFI or ρ2) 
TLI>0.95 0.90-0.95= 
satisfactory fit; 
>1=overfit/lack of 
parsimony  
Comparative Fit 
Index (CFI) 
CFI>0.95 0.90-0.95= 
satisfactory fit; 
close to 0=poor fit; 
1=perfect fit  
Model 
Parsimony 
Akaike 
Information 
Criterion (AIC) 
No defined 
level 
For model 
comparison. The 
model that fits 
with the smallest 
value of AIC is the 
most parsimonious 
fitting model 
 
* This occurs, even when the discrepancy between the hypothesised model and observed data is small. 
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3.5.2.5 Model re­specification  
A mixture of empirical (i.e. modification indices and standardised residual matrix provided 
by AMOS) and theoretical indications (i.e. a path should not be included unless it makes 
theoretical or logical sense to relate two items) was taken into consideration when deciding 
whether to add or remove a path and to move or exclude an item (i.e. post hoc modification 
to improve model fit). Since most of the models examined for this thesis included 
measurement models (see Chapters 4 and 5), modification indices were most likely to be 
considered for guiding model improvements in the following two circumstances:  
1) Items with a factor loading <0.40 were considered for removal26. In this instance, the 
matrix of standardised residual covariances was reviewed to suggest possible 
misspecification of the model, generally looking for values >2 as a rough estimate 
for residuals being greater than 1SD.   
2) High values in the matrix of standardised residual covariances might indicate 
misspecification of two items, that is, shared variance between the two items which 
is not accounted for by the common latent variable. In this instance, modification 
indices were cross-referenced for an indication to correlate the error terms. A path 
between error terms (covariance)27 related to the two items was only fitted if it could 
be theoretically justified (e.g. same wording in part of the two items), both items 
loaded on the same construct, and showed a positive parameter change.  
 
Modification indices were also examined to determine if cross-loading existed; i.e. an item 
loaded onto another latent variable. In order to keep the interpretation simple and retain the 
uni-dimensionality of congeneric models it was decided to not fit any additional path to 
express this cross-loading. Instead, it was planned to remove the cross-loading item from the 
first hypothesised factor and instead load it onto the second indicated latent variable. 
However, since no relevant cross-loading item was identified for measurement models of 
newly formed constructs (Chapter 5), it was not necessary to further pursue this strategy.  
 
Re-specifying models according to indicators of poor fit, improves the fit between the model 
and the data from the particular sample being considered. However, this process creates a 
risk of the model being specified according to data characteristics that may be unique or 
idiosyncratic to the sample. Models that have been repeatedly modified may not generalise 
to other samples of the overall population. Therefore, for models that were testing the factor 
                                                     
26 When removing an item the chi-square of both models cannot be compared. Instead, comparison will include 
the AIC of both. While other fit indices can still be examined, they cannot be compared across models. 
27 While it was acknowledged that a fundamental assumption in SEM is that error terms are independent and not 
correlated; this modification step is a common procedure[190].  
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structure of existing measures (Chapter 4), the decision was made to perform a maximum of 
two modifications if the original model was determined to be a poor fit. Thus it could be 
determined whether a satisfactory fit could be achieved with a small number of 
modifications28. A less restricted approach was taken for the validation of newly formed 
scales (Chapter 5) where the aim was the creation of well-fitting measurement models that 
would provide confidence that the intended constructs were assessed in the most appropriate 
way. For these models the limit was set at about five modifications per congeneric model.    
 
3.5.2.6 Psychometric properties 
In addition to the goodness-of-fit indices, item, latent variable and scale validity and 
reliability were determined. 
 
3.5.2.6.1 Validity  
Different types of validity were assessed in this thesis. An overview of the type, the relevant 
chapter, and how validity was established, is presented in Table 28.  
 
Table 28: Overview of validities assessed throughout the chapters of this thesis 
Validity Chapter Assessment/Establishment  
Face validity 5 Unintentional; as part of item selection 
process & provision of a short description 
to experts about the aspect that selected 
items are hypothesised to measure 
Item (or construct) validity  4 & 5 Via factor loadings (i.e. the standardised 
regression weights of individual items on 
their respective latent variables).  
Evident if all item loadings are positive, 
substantive (i.e. standardised regression 
weights of >0.5 [>0.7 desirable][351]) & 
significant (p<.001)  
On scale level, within 
the same 
measurement tool  
Convergent validity 5 Factor to factor correlations are strong 
Discriminant validity Factor to factor correlations are weak 
Across different 
measurement tools 
(see validation step in 
Section 3.5.2.3.2) 
Convergent validity 6 Hypothesised associations with parenting 
dimensions are significant  
Discriminant validity Hypothesised absence of associations 
with parenting dimensions is evident 
through non-significance 
 
                                                     
28 Does it improve the model when deleting an item or correlating two error covariances? Yes: The scale can be 
used comfortably for the new questionnaire. No: There is a need for a new model or questionnaire.  
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3.5.2.6.2 Reliability (item, scale)  
Item reliability was measured via the Squared Multiple Correlation (SMC) for each indicator 
variable. This is the standardised measure of the variation in an item that is explained by the 
latent variable (explained variance) and is equivalent to R2 (i.e. 1 – error variance or 
measurement error). The SMC is large when the variance of the associated error term is 
small (low measurement error). For the analyses in this thesis, SMC values above 0.5 were 
desirable as this indicated that more than half of the variance in each indicator was explained 
by the latent variable and less than half was due to measurement error.  
 
Scale reliability or internal consistency was assessed using two different indices – 
Cronbach’s alpha and coefficient H. Although not appropriate in cases where the scale is not 
a parallel measure (i.e. equal factor loadings and equal error variances across all indicator 
variables), Cronbach’s alpha is commonly used to quantify the internal consistency of 
measurement tools and was therefore presented in this thesis only for the purpose of 
comparison to other studies. A more adequate alternative is Hancock’s coefficient H[352-355] 
which is a better measure of construct reliability when dealing with latent variables. 
Previously recommended rules of thumb were used and are presented in Table 29.  
 
Table 29: Criteria of internal consistency 
Criteria Cut-off values 
Cronbach’s α[356]: 
unacceptable   
poor 
questionable 
acceptable 
good 
excellent 
 
<0.5   
0.5-0.59 
0.6-0.69  
0.7-0.79  
0.8-0.89  
≥ 0.9 
Coefficient H[354] ≥ 0.70 
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Chapter 4: Psychometric Examination of Four 
Child Feeding Questionnaires 
4.1 INTRODUCTION  
A large number of studies have investigated the influence of parental feeding behaviour (i.e. 
feeding practices and styles) on child weight status (Section 2.5.3). With a particular focus 
on childhood obesity (risk), several different measurement tools have been developed, some 
of which have been used more often than others (see Table 4).   
 
Feeding measures have been used across a range of countries, ethnicities and age groups, 
giving the impression that they are appropriate for use with a wide range of populations. 
However, these measures have not been formally validated when used with Australian 
samples (except CFQ[3])[168], and most have not been validated in children below the age of 
three years (see Table 7). 
 
Application of a survey in a different country (e.g. Australia) with a different ethnic and 
cultural background (compared to for instance the US or UK) could affect how the questions 
are interpreted[175]. It is well understood that eating habits and food intake patterns vary 
widely across different cultures and societies[357, 358]. Feeding practices occur within these 
culturally and socially determined patterns[359] but are also influenced by family traditions 
and developmental stage. Varying cultural experiences or traditions might therefore 
influence the respondent’s interpretation of and hence response to specific items or 
constructs (e.g. food restriction because of weight concerns or cultural beliefs).  
 
The same principle can be applied to a child’s age. Assessment tools need to be validated 
before they can be employed in a sample that includes children younger than those with 
whom the measure was designed and has been used. Especially early in life, children 
develop at a rapid pace and go through different important developmental stages[289]. Age is 
important in terms of both cognitive and physical milestones which influence the interaction 
between mother and child, the ability of the child to present cues, and demand for autonomy. 
While some feeding constructs such as using food as reward or reasoning with a child to eat 
healthy food require a certain level of cognitive development on the child’s part, assessment 
of these constructs might be of limited relevance in samples of very young children. 
Similarly, because of the variability in developmental stages, increased variance in mothers’ 
responses to ‘age-inappropriate’ items might potentially reduce the internal consistency of 
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the measured construct. Thus, age is not just about how a mother interprets questions, but 
about the feeding practices addressed in these questions. 
 
This means that validity across ages and cultural contexts cannot be assumed. Hence 
validation of a questionnaire should ideally be undertaken prior to use in samples that differ 
from that used in the original validation study. However this (re)validation is often 
neglected, with many studies not providing any psychometric property data (e.g. reliability 
or validity)[164, 177]; creating a gap for early feeding questionnaires ready for use in Australian 
samples.  
 
Since NOURISH focused on a sample of very young Australian children, it was essential to 
ensure that the measurement tools employed were reliable and valid in this particular sample 
which was younger than the respective samples in which the tools were validated (see Table 
7). The aim of this chapter was therefore to examine the psychometric properties of four 
frequently used feeding questionnaires: i) the Child Feeding Questionnaire (CFQ)[3], ii) the 
Caregiver’s Feeding Style Questionnaire (CFSQ)[2], iii) the Overt vs. Covert Control 
Questionnaire (OCCQ)[4], and iv) the Parental Feeding Style Questionnaire (PFSQ)[5]. The 
research questions answered here are:  
1. How well do the original questionnaire factor structures fit these data from 
Australian first-time mothers with children 24 months of age?  
2. Can data fit be improved through minor modifications to the model specifications?  
3. What are the implications for the use and/or development of self-reported feeding 
questionnaires with Australian samples of mothers of 24-month-olds? 
 
4.2 METHODS  
4.2.1 Study Sample 
All 467 participants who provided questionnaire data when the children were 24 months old 
were included in the analyses.   
 
4.2.2 Measures  
As part of a comprehensive questionnaire to evaluate the NOURISH RCT, mothers were 
asked to respond to the items from four questionnaires that had at that time been used to 
assess parental feeding, including the very widely used CFQ[3] (Section 3.4.1). All 
questionnaire items were presented in a discreet section (Sec. E – Your Feeding Style; see 
Appendix C) within the main questionnaire and any common items only presented to 
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mothers once. Items belonging to each of the original questionnaires were identified and 
each questionnaire examined separately for the analyses conducted in this chapter. A brief 
outline of the four questionnaires and relevant changes for the present analysis are provided 
in Table 30. Individual items for each feeding questionnaire are presented in Figure 6 
through Figure 9 (factor structures might vary slightly from the original ones based on the 
chapter results).  
 
Table 30: Overview of the four feeding questionnaires’ original features and alterations relevant for 
this secondary data analysis  
Questionnaire No. of items* Factors (items) Alterations 
CFQ[3] 
 
 
Original=31 
 
Analysed=21 
Original = 7 
 
Analysed = 5 
Restriction (8) 
Pressure to eat (4)  
Monitoring (3)  
Perceived responsibility (3) 
Concern about child weight 
(3) 
Two factors (Perceived parent weight & 
Perceived child weight) were not 
included in the NOURISH questionnaire 
as these constructs were examined in 
other ways (see Chapter 3). 
Individual ‘restriction’ items were 
allowed to freely load onto the 
‘restriction’ factor, instead of using the 
three item parcels utilised in the original 
validation study. Problems with item 
parcels have previously been 
reported[166] & the goal was to perform 
tests at item level. 
CFSQ[2] 19 Child-centred strategies (7)  
Parent-centred strategies (12) 
For the purposes of this chapter, the 
usual classification into 4 feeding styles 
could not be applied as there is overlap 
in the items used to create the two 
underlying dimensions – demandingness 
& responsiveness. 
OCCQ[4] 9 Overt control (4)  
Covert control (5) 
None 
PFSQ[5] 27 Instrumental feeding (4) 
Emotional feeding (5)  
Prompting & encouragement  
to eat (8) 
Control over eating (10; 5  
reverse coded)  
None 
Although the term ‘style’ is used, these 
are first-order factors & should be 
referred to as practices[118] 
 
* All items were scored on 5-point Likert scales with higher scores indicating more frequent enactment of or 
stronger agreement with the specific construct. CFQ=Child Feeding Questionnaire; CFSQ=Caregiver’s Feeding 
Style Questionnaire; OCCQ=Overt vs. Covert Control Questionnaire; PFSQ=Parental Feeding Style 
Questionnaire 
 
4.2.3 Statistical Analyses 
This section describes the steps undertaken to prepare the data and undertake the 
Confirmatory Factor Analysis (CFA) of each feeding measure.  
 
138 Chapter 4: Psychometric Examination of Four Child Feeding Questionnaires 
4.2.3.1 Data preparation 
Missing data were examined within each individual feeding questionnaire. Cases with >50% 
missing data on any questionnaire scale were excluded (e.g. one case missed all items on the 
‘covert control’ scale but had complete data on the ‘overt control’ scale). As a result, two 
cases were excluded from the analyses of the CFSQ[2] and OCCQ[4] in this chapter. Total 
sample sizes were thus N=467 for the CFQ[3] and PFSQ[5]; and N=466 for the CFSQ[2] and 
OCCQ[4]. Remaining missing data were imputed using the Expectation Maximization (EM) 
method.  
 
Assessment of multivariate normality (for each variable individually and using the index of 
kurtosis for each questionnaire; see Chapter 3) revealed that the suggested critical ratio 
threshold of 5.0[340] was exceeded for all four feeding questionnaires. Consequently, the 
bootstrapping approach and Bollen-Stine bootstrapped chi-square were applied in the 
following analyses.    
 
4.2.3.2 Testing factorial validity  
Confirmatory Factor Analysis was performed to assess the extent to which models, based on 
the original published factor structures, using a priori defined criteria, fitted data from the 
present study sample. Four separate measurement models were specified, one for each 
questionnaire. Because the aim was to test a pre-specified factor structure based on the 
original questionnaires, congeneric models for the individual scales within the different 
feeding questionnaires were not examined (see Chapter 3, Section 3.5.2.3.1). For each 
questionnaire, model misspecifications were examined to identify problems and see if model 
fit could be improved with a limited number of modifications (i.e. two modifications 
maximum per model; based on modification indices and the standardised residual matrix).  
 
Table 31 briefly summarises the goodness-of-fit indices and cut-offs that were used to 
evaluate whether the original factor structures fit the data (see Chapter 3, Section 3.5.2.4 for 
more detail).  
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Table 31: Brief summary of fit criteria with excellent and satisfactory cut-offs  
Indicator of  Excellent/acceptable fit  Satisfactory fit 
Model fit   
χ2 and normed χ2 Non-significance (p >.05) & 
<2 for the latter  
<3.0 for the latter 
AGFI, TLI, CFI >.95  >.90  
RMSEA, SRMR <.05  <.08  
Item validity/reliability   
Standardised regression weights >.70 >.50 
Significance of parameter estimates <.001 <.05 
SMC >.05 >.02  
Reliability    
Cronbach’s α, coefficient H ≥.90 ≥.70 
χ2=Chi-square, AGFI=Adjusted Goodness-of-Fit Index; TLI=Tucker-Lewis Index; CFI=Comparative Fit Index; 
RMSEA=Root mean-Square Error of Approximation; SRMR=Standardised Root Mean-Square Residual; 
SMC=Squared Multiple Correlations 
 
4.3 RESULTS  
Model assessment, identification of misspecification and the procedure of model re-
specification, where indicated, will be discussed for each of the four feeding questionnaires 
separately. Model 1 for each respective questionnaire refers to the first, unmodified, model 
which was based on the original factor structures of the four feeding questionnaires. Models 
2 and 3 represent modified versions of the original factor structure that include increasingly 
more re-specifications.   
 
4.3.1 Child Feeding Questionnaire (CFQ) – Birch[3]  
4.3.1.1 CFQ Model 1 (5 factors) – Unmodified, based on original structure  
For the first unmodified model (Model 1), five of the original seven factors from the CFQ as 
proposed by Birch et al.[3] were fitted to the data. As noted above, individual ‘restriction’ 
items were allowed to freely load onto the ‘restriction’ factor. Fit indices are presented in 
Table 32. According to these, Model 1 appeared to be a poor fit to the data. Examination of 
model misspecification highlighted several problems with this first model.  
1) Restriction 5 – I offer sweet foods to my child as a reward for good behaviour – 
was revealed as the weakest item in the model with a standardised regression 
weight of 0.34 and SMC of 0.12.  
2) The standardised residual matrix revealed a misspecification pattern between 
‘restriction’ and ‘monitoring’ items.  
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3) Along this line, four of the ‘restriction’ items showed the highest 
misspecification and inspection of the modification indices revealed that two 
error covariances involving these four ‘restriction’ items would lead to 
parameter changes (i.e. reduction of chi-square value) of more than 225:  
i. Restriction 1 & 2 – I have to be sure that my child does not eat too many 
sweet foods & I have to be sure that my child does not eat too many high-
fat foods;  
ii. Restriction 5 & 6 – I offer sweet foods to my child as a reward for good 
behaviour & I offer my child his/her favourite foods in exchange for good 
behaviour. 
4) Six items on the ‘restriction’ scale were less reliable due to their large error 
variances (values >1). The factor variance of the ‘pressure to eat’ construct was 
larger than 1 as well.  
 
The results presented above highlighted that the ‘restriction’ scale appeared to be most 
problematic.  
 
4.3.1.2 Re­specifications of CFQ Model 1  
4.3.1.2.1 CFQ Model 2 – Modifications and fit  
To address these misspecifications within the ‘restriction’ scale evident in Model 1, the two 
items relating to using food as reward (Restriction 5 & 6) were dropped from the scale onto 
which they were originally loaded. In line with modification indices suggesting the addition 
of an error covariance29 between those two items, and evidence from a previous study 
conducted in Australian children[168] that these two items could reliably measure a separate 
factor, items Restriction 5 & 6 were loaded onto a separate sixth factor labelled ‘reward’.    
 
Although it was indicated that adding the error covariance between items Restriction 1 & 2 
would result in a larger decrease of chi-square, loading Restriction 5 & 6 onto a separate 
factor has been examined before[168] and was thus consistent with previous evidence. 
Additionally, these items differed conceptually in their focus (using food as a reward) from 
the remaining restriction items which provided theoretical justification for removing them 
from their original factor. This modification was then tested.   
 
                                                     
29 This indicates that these two items share more variance than is captured in the factor ‘restriction’.  
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Although fit slightly improved for Model 2 it still did not meet any of the relevant model fit 
criteria (see Table 32). Items Restriction 4, 7 & 8 showed loadings that were significant but 
less than 0.40 and their SMC were low (<0.15) as well. Additionally, error variances larger 
than 1 remained for items of the ‘restriction’ factor. The modification indices and the 
standardised residual matrix indicated that the largest misspecification was between 
Restriction 7 & 8 – If I did not guide or regulate my child’s eating, (s)he would eat too many 
junk foods & If I did not guide or regulate my child’s eating, (s)he would eat too much of 
his/her favourite foods. It could be argued that both these items assess the child’s 
(uncontrolled) eating behaviour when the mother is not applying any regulation and as such 
assess the child’s reaction rather than the mother’s behaviour/practices which are the focus 
of the other items on the scale. Based on this difference, it appeared to be justified to add a 
covariance to their error terms. Consequently, Model 3 was tested including the additional 
covariance.  
 
4.3.1.2.2 CFQ Model 3 – Fit  
Examination of the third model again showed improvement in model fit but again none of 
the criteria were met (see Table 32). As revealed by low factor loadings and SMCs for items 
Restriction 3 & 4 – I have to be sure that my child does not eat too much of his/her favourite 
foods & I intentionally keep some foods out of my child’s reach – further issues remained 
with this factor. See Figure 6 for the path diagram, including standardised factor loadings 
and squared multiple correlations of items in the final CFQ model (Model 3).  
 
Table 32: Goodness-of-fit Statistics for model fit – Child Feeding Questionnaire[3] (N=467) 
Model description χ2 (df) χ2/df RMSEA SRMR AGFI TLI CFI 
1 5-factor, 21 items 1200 (179) 6.70 .11 .09 .76 .72 .76 
2  6-factor, 21 items – 
Restriction  5&6 as 
separate factor 
‘reward’ 
793 (174) 4.56 .09 .08 .80 .83 
 
.86 
3 6-factor, 21 items – 
Model 2, error 
covariance between 
Restriction 7&8 
623 (173) 3.60 .08 .08 .84 .87 
 
.90 
All models were significant with χ2 and Bollen-Stine bootstrapped values of p<0.001 and p<0.01 respectively. χ2 
(df)=Chi-square (degree of freedom); χ2/df=Normed Chi-square; RMSEA=Root Mean-Square Error of 
Approximation; SRMR=Standardised Root Mean Square Residual; AGFI=Adjusted Goodness of Fit Index; 
TLI=Tucker-Lewis Index; CFI=Comparative Fit Index 
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Figure 6: CFQ Model 3 – 6-factor structure – standardised estimates of item-factor loading & SMC 
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4.3.2 Caregiver’s Feeding Style Questionnaire (CFSQ) – Hughes[2]  
4.3.2.1 CFSQ Model 1 (2 factors) – Unmodified, based on original structure  
The original 2-factor structure tested by Hughes et al.[2] was fitted first and is labelled Model 
1. Fit indices are presented in Table 33. According to these, Model 1 was a poor fit to the 
data. Examination of model misspecifications highlighted several problems with this model.  
1) Indices for model modification revealed that Child-centred 4 – Do you allow the 
child to choose the foods (s)he wants to eat for the meal from foods already 
prepared? – currently placed within the ‘child-centred’ construct, had a negative and 
non-significant loading on that construct (standardised factor loading=-0.04, p-
value=0.523). In line with this, Child-centred 4 showed an SMC of 0.001 and an 
error variance larger than 1.  
2) Child-centred 2 & 7 – Do you ask the child questions about the food during the 
meal? & Do you help the child to eat (for example, cutting the food into smaller 
pieces)? – also revealed SMCs below  0.1. 
3) Examination of the standardised residual matrix and modification indices revealed:  
i. A large misspecification between Child-centred 2 & 6 – Do you ask the child 
questions about the food during the meal? & Do you say something positive 
about the food the child is eating during the meal? 
ii. Parent-centred 3 – Do you tell the child to eat at least a little bit of food on 
his/her plate? – might better load on the ‘child-centred’ strategies construct 
than its current placement with ‘parent-centred’ strategies.   
 
4.3.2.2 Re­specifications of CFSQ Model 1  
4.3.2.2.1 CFSQ Model 2 – Modifications and fit  
Given the poor fit of item Child-centred 4 (choosing foods) with the model, it was excluded 
and a 2-factor solution with 18 instead of 19 items was tested next. This modification is 
referred to as Model 2.  
 
Fit of Model 2 was worse than Model 1 (see Table 33; except approximate fit indices such as 
TLI) which was based on the original CFSQ[2]. However, non-significant items are perceived 
as redundant and the decision was made to further improve this more parsimonious model.  
 
The large misspecification between Child-centred 2 (ask about food) and Child-centred 6 
(positive comments) remained. Child-centred 2 now also turned out to be the item with the 
smallest factor loading (0.20) and SMC (0.04). Although the content of both items appears to 
be quite different from the remaining items on the ‘child-centred’ strategies construct, there 
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is no empirical evidence or theoretical explanation available that could justify the addition of 
an error covariance for these two items. Additionally, Child-centred 7 (help to eat) also 
showed an SMC below 0.1, indicating that this item was not a good measure of the factor 
‘child-centred’ feeding strategies.  
 
The results presented above indicated that Child-centred 2 was the weakest item and its 
relationship with another item was not correctly specified in the model according to the 
sample data. To address this misspecification, Child-centred 2 was deleted. This 
modification was labelled Model 3.  
 
4.3.2.2.2 CFSQ Model 3 – Fit   
Compared to Model 2, goodness-of-fit slightly improved for Model 3 (see Table 33). None 
of the relevant fit criteria was met. Child-centred 6 (positive comments) and Child-centred 7 
(help to eat) now had SMCs below 0.1. In line with this, examination of the standardised 
residual matrix and modification indices indicated that there remained several large 
misspecifications: i) Parent-centred 3 (tell to eat a small amount) & Parent-centred 8 (tell to 
eat something), ii) Parent-centred 3 & Child-centred 3 (reason to eat), and iii) Parent-centred 
10 (spoon feed) & Child-centred 7. While it was decided to terminate the modification 
process at this point, model fit was not achieved. The path diagram of the final CFSQ model 
(Model 3) is presented in Figure 7, including standardised factor loadings and squared 
multiple correlations of items.  
 
Table 33: Goodness-of-fit Statistics for model fit – Caregiver’s Feeding Style Questionnaire[2] 
(N=466) 
Model description  χ2 (df) χ2/df RMSEA SRMR AGFI TLI CFI 
1 2-factor, 19 items 693 (151) 4.59 .09 .08 .82 .73 .76 
2  2-factor, 18 items – Model 
1 without Child-centred 4 
630  
(134) 
4.70 .09 .08 .82 .75 .78 
3 2-factor, 17 items – Model 
2 without Child-centred 2  
535 (118) 4.54 .09 .07 .84 .78 .81 
All models were significant with χ2 and Bollen-Stine bootstrapped values of p<0.001 and p<0.01 respectively. χ2 
(df)=Chi-square (degree of freedom); χ2/df=Normed Chi-square; RMSEA=Root Mean-Square Error of 
Approximation; SRMR=Standardised Root Mean Square Residual; AGFI=Adjusted Goodness of Fit Index; 
TLI=Tucker-Lewis Index; CFI=Comparative Fit Index 
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Figure 7: CFSQ Model 3 – 2-factor structure – standardised estimates of item-factor loading & SMC  
 
4.3.3 Overt vs. Covert Control Questionnaire (OCCQ) – Ogden[4] 
4.3.3.1 OCCQ Model 1 (2 factors) – Unmodified, based on original 
structure  
The original 2-factor model suggested by Ogden et al.[4] was fitted first and is referred to as 
Model 1. The first model met satisfactory fit for several indices (Table 34). Examination of 
standardised regression weights and SMCs revealed Overt-control 4 – Firm about how much 
my child should eat – as weakest item. A factor loading below 0.40 indicated deletion of this 
item might be appropriate. Modification indices on the other hand, highlighted that an error 
covariance between items Covert-control 3 & 4 – How often do you not buy foods that you 
would like because you do not want your children to have them? & How often do you try not 
to eat unhealthy foods when your child is around? – would result in the largest parameter 
change.   
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Due to the fact that the ‘overt control’ scale only consists of four items, it was decided not to 
further decrease the number of items by deleting Overt-control4. No proper theoretical 
justification could be found to explain why ‘avoiding food mothers like’ and ‘eating 
unhealthy’ should be sharing variance that is unexplained by the construct of ‘covert control’ 
and thus not shared by the other items on the scale. Consequently, no error covariance was 
fitted between these two ‘covert-control’ items. The modification process was therefore 
terminated at this point and Figure 8 presents the path diagram of this final OCCQ model 
(Model 1), including standardised factor loadings and squared multiple correlations of items. 
 
Table 34: Goodness-of-fit Statistics for model fit – Overt vs. Covert Control Questionnaire[4] (N=466)  
Model description  χ2 (df) χ2/df RMSEA SRMR AGFI TLI CFI 
1 2-factor, 9 items 122  (26) 4.68 .09 .06 .91 .89 .92 
All models were significant with χ2 and Bollen-Stine bootstrapped values of p<0.001 and p<0.01 respectively. χ2 
(df)=Chi-square (degree of freedom); χ2/df=Normed Chi-square; RMSEA=Root Mean-Square Error of 
Approximation; SRMR=Standardised Root Mean Square Residual; AGFI=Adjusted Goodness of Fit Index; 
TLI=Tucker-Lewis Index; CFI=Comparative Fit Index 
 
 
 
 
Figure 8: OCCQ Model 1 – 2-factor structure – standardised estimates of item-factor loading & SMC 
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4.3.4 Parental Feeding Style Questionnaire (PFSQ) – Wardle[5] 
4.3.4.1 PFSQ Model 1 (4 factors) – Unmodified, based on original structure  
The original 4-factor model for the PFSQ as suggested by Wardle et al.[5] was fitted first and 
is referred to as Model 1. While the normed chi-square and RMSEA were the best out of the 
four questionnaires’ original models, satisfactory fit was not achieved (see Table 35). 
Modification possibilities were examined.  
1) Items 3, 5 and 9 from the ‘control’ scale appeared to be the weakest items with 
factor loadings below 0.40 and SMCs at or below 0.1.  
2) Control 5 – I allow my child to decide when (s)he has had enough snacks to eat – 
had an error variance above 1. 
3) The standardised residual matrix and modification indices revealed the largest 
misspecification between Control 3 & 9 – I allow my child to wander around during 
a meal & I insist my child eats meals at the table (i.e. parameter change in chi-
square >100). As both items referred to ‘where the child eats’, they were seen as 
relating to mealtime setting. In comparison, all other items on the ‘control’ construct 
assessed either maternal decision making regarding when, what and how much the 
child should eat (during meal or snack time) or permission for the child to make 
these decisions.  
 
4.3.4.2 Re­specifications of PFSQ Model 1  
4.3.4.2.1 PFSQ Model 2 – Modifications and fit  
Given the conceptual difference between the eating setting/location and the intake quality, 
quantity and timing, it was decided to separate Control 3 (wander around) and Control 9 (eat 
at table) from the rest of the ‘control’ scale by loading them onto another factor called ‘sit-
down meal’. This modification was tested as Model 2. 
 
Although Model 2 showed better fit than Model 1, criteria for satisfactory fit were not met 
(see Table 35). While Control 5 (enough snacks) still appeared as the weakest item, the 
standardised residual matrix and modification indices now revealed the greatest 
misspecification between items from the ‘encouragement’ construct. The largest parameter 
change was related to Encouragement 2 & 8 – I praise my child if (s)he eats what I give 
him/her & I praise my child if (s)he eats a new food. For this reason and because of the 
following argument, it was decided to fit a covariance between error terms of these two 
items: Encouragement 2 & 8 tapped into the concept of ‘praise’ whereas the remaining items 
assessed ‘encouragement’ (and attractive presentation). While ‘praise’ is given after the child 
has performed a certain action, ‘encouragement’ is the motivation or support to perform 
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certain behaviours at present or in the future. The suggested modification was therefore 
tested in Model 3. 
 
4.3.4.2.2 PFSQ Model 3 – Fit   
While the goodness-of-fit indices were approaching satisfactory fit (see Table 35), the 
modification indices still highlighted misspecification between Encouragement 3 & 6 – I 
encourage my child to eat a wide variety of foods & I encourage my child to try foods that 
(s)he hasn’t tasted before. It was decided to terminate model modification at this point. No 
theoretical justification could be found to explain why ‘encouragement to eat a wide variety 
of foods’ and ‘trying food the child has not tasted before’ should be sharing variance that is 
unexplained by the ‘encouragement’ construct and thus not shared by the other items on the 
scale. The path diagram of the final PFSQ model (Model 3) is presented in Figure 9, 
including standardised factor loadings and squared multiple correlations of items. 
 
Table 35: Goodness-of-fit Statistics for model fit – Parental Feeding Style Questionnaire[5] (N=467) 
Model description  χ2 (df) χ2/df RMSEA SRMR AGFI TLI CFI 
1 4-factor, 27 items 1216 (318) 3.82 .08 .08 .80 .72 .75 
2  5-factor, 27 items – 
Control  3&9 as separate 
factor ‘sit-down meal’ 
1073 (314) 3.42 .07 .07 .82 .76 
 
.79 
3 5-factor, 27 items – 
Model 2, error covariance 
between Encouragement 
2&8 
972  (313) 3.11 .07 .07 .83 .79 
 
.82 
All models were significant with χ2 and Bollen-Stine bootstrapped values of p<0.001 and p<0.01 respectively. χ2 
(df)=Chi-square (degree of freedom); χ2/df=Normed Chi-square; RMSEA=Root Mean-Square Error of 
Approximation; SRMR=Standardised Root Mean Square Residual; AGFI=Adjusted Goodness of Fit Index; 
TLI=Tucker-Lewis Index; CFI=Comparative Fit Index 
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Figure 9: PFSQ Model 3 – 5-factor structure – standardised estimates of item-factor loading & SMC 
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4.3.5 Internal Consistency 
As part of the psychometric property examination, Cronbach’s alpha and coefficient H were 
calculated. For comparison purposes with previous studies, these coefficients were 
calculated on the four original factor structures, not the re-specified models presented in the 
last section. Both coefficients across all original scales of the four child feeding 
questionnaires are presented in Table 36.  
 
Table 36: Measures of internal consistency for original factor structures of four child feeding 
questionnaires, based on data from 466 (for CFSQ and OCCQ) or 467 (for CFQ and PFSQ) Australian 
first-time mothers of children with mean age 24 months 
Questionnaire Scale Coefficient H 
of thesis 
sample 
Cronbach’s α 
of thesis 
sample 
Cronbach’s α 
as published in 
original paper 
Child Feeding 
Questionnaire[3] 
Restriction .77 .74 .73 
Pressure .84 .77 .70 
Monitoring .95 .93 .92 
Perceived responsibility .82 .80 .88 
Concern about child weight .84 .76 .75 
Caregiver’s Feeding 
Style Questionnaire[2] 
Child-centred strategies .62 .50 .71 
Parent-centred strategies .87 .84 .86 
Overt vs. Covert 
Control 
Questionnaire[4]  
Overt control .76 .64 .71 
Covert control .85 .82 .79 
Parental Feeding 
Style Questionnaire[5] 
Instrumental feeding .80 .77 .67 
Emotional feeding .83 .81 .83 
Encouragement .77 .75 .74 
Control .78 .73 .81 
Note: These coefficients are based on the factor structures as first published (i.e. including the alterations 
presented in Table 30). Given that two items were deleted for the CFSQ[2], internal consistency on the modified 
version of the child-centred scale (5 items) was: Cronbach’s α=.55 and coefficient H = .60.    
 
As shown in the table, coefficient H was larger for all scales compared to their Cronbach’s 
alpha coefficients. All scales showed a higher coefficient H value than the recommended 
cut-off of 0.70[354], with the exception of the ‘child-centred strategies’ on the CFSQ[2]. The 
‘monitoring’ scale from the CFQ[3] revealed the highest reliability with a value of 0.95.  
 
When focusing on Cronbach’s alpha coefficients, the ‘monitoring’ scale also achieved 
excellent internal consistency, while the ‘child-centred strategies’ scale was considered 
unacceptable. Contrary to the coefficient H, the performance of the ‘overt control’ scale on 
the OCCQ[4] was questionable when using the Cronbach’s alpha coefficient. All other scales 
were considered to have acceptable-to-good internal consistency.     
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4.4 DISCUSSION  
The aim of this chapter was to examine the psychometric properties of four commonly used 
child feeding questionnaires. These included the Child Feeding Questionnaire (CFQ)[3], the 
Caregiver’s Feeding Style Questionnaire (CFSQ)[2], the Overt vs. Covert Control 
Questionnaire (OCCQ)[4] and the Parental Feeding Style Questionnaire (PFSQ)[5]. 
Confirmatory Factor Analysis was utilised to determine whether the factor structures 
proposed in the original validation studies of all four questionnaires would fit data from the 
thesis sample. If no good fit could be achieved, issues with model misspecification were 
traced and solutions for these problems (i.e. model re-specifications) were investigated.  
 
The overall conclusion was that the original factor structures of three of the four maternal 
feeding questionnaires were not confirmed in the present sample (i.e. factorial validity). 
Initial model assessments indicated that the original models of the CFQ[3], CFSQ[2], and 
PFSQ[5] were not supported in a sample of Australian first-time mothers and their 24-month-
old children. It should be noted that based on item availability, only five of the seven original 
factors for the CFQ[3] were tested here. However it is quite unlikely that the addition of two 
factors and thus a more complex model would have shown better goodness-of fit indices. In 
contrast, the fit indices were more satisfactory for the original factor structure of the 
OCCQ[4]. However, some weaknesses in this model fit remained, similar to those found for 
the three other questionnaires (e.g. chi-square as well as normed chi-square was large and 
RMSEA stayed above 0.08).  
 
Where data did not show adequate fit to the model, up to two minor modifications to the 
model specifications were made in an attempt to improve fit. Re-specifications were based 
on factor loadings (displaying item validity and reliability), modification indices and the 
standardised residual matrix. However, modifications to the CFQ[3], CFSQ[2] and PFSQ[5] did 
not improve model fit substantially. Goodness-of-fit indices still showed poor model fit, with 
criteria of ‘excellent fit’ not being met and even ‘satisfactory fit’ rarely being approached. 
 
Similar results can be found in the literature as well. While no study was found that has 
validated the OCCQ[4], initial model assessments of the CFQ[3], CFSQ[2] and PFSQ[5] 
revealed poor fit. One study was found that validated the CFSQ[2] and another that validated 
the PSFQ[5]; both reported the need for model re-specifications. Hughes et al.[175], validating 
the CFSQ[2] in 231 parents of 3-5-year-old children, reported poor fit when initially 
examining the 2-factor structure (child vs. parent-centred feeding). Only after removing six 
items, allowing cross-loadings and splitting the parent-centred feeding factor into two (high 
control and contingency management), was model fit improved. Likewise, Sleddens and 
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colleagues’[176] ‘validation’ (through Principal Components Analysis) of the PFSQ[5] in 135 
parents of 6-7-year-old children, reported a 4-factor structure was generally confirmed only 
when combining the emotional and instrumental feeding factors and separating the 
encouragement scale into one focused on food variety while the other assessed encouraging 
interest in food. Although neither study was conducted in Australian children, nor in children 
in their second year of life, comparable problems with questionnaire scales were identified.   
 
As outlined in the literature review (Table 7), the CFQ[3] has been validated more frequently 
than any other feeding questionnaire. For comparison, two validation studies that used 
samples broadly similar to the sample used here, are considered. Boles et al.[167] included 
children aged 2 years and Corsini et al.[168]30 studied Australian families. The first study[167], 
conducted in 296 African-American families of children aged 2-4 years, reported that their 
data showed poor fit to three of the original scales (i.e. concern about child weight, 
restriction and pressure to eat). In their concluding remarks the authors note that ‘additional 
conceptual clarification’ particularly of the restriction and pressure subscales (the most 
commonly reported constructs) is warranted. Previously, it has been highlighted that using 
item parcelling31 with the eight restriction items in the original validation study, potentially 
covered misspecifications of these items and therefore lead to better model fit than was 
achieved by most subsequent validation studies[166]. Similarly in Australia, stability and 
conceptual issues regarding the restriction subscale were found. Corsini and colleagues[168], 
validating the CFQ[3] in 203 parents of 4-5-year-old Australian children, were the first to 
formally test an 8-factor solution, separating the two items related to using food as reward 
from the remaining six restriction items. Findings demonstrated that the 8-factor model was 
superior to the 7-factor model and could lead to reasonable factor loadings (all significant) of 
five ‘restriction’ items that were previously dropped due to poor performance[166]. 
Nonetheless, authors concluded that more conceptual (e.g. item development and broader 
definitions) and validation work is required, predominantly with respect to the ‘restriction’ 
subscale. These recommendations appear to hold for young children as well as those from 
different countries and ethnicities, including Australians.     
 
Internal consistency appeared to be reasonable for most of the scales, although findings from 
Confirmatory Factor Analysis did not necessarily support the factor structure and numerous 
problematic items were identified. While this can be related to the large number of items on 
                                                     
30 Polat[172] also included children aged 2-11 years. Since Principal Components Analysis was used as method of 
validation, the other two studies were seen as superior and more comparable to analysis reported in this chapter.  
31 Procedure to combine individual items (raw responses) prior to analysis by either summing or averaging the set 
of items. The parcel is then used as observed variable (e.g. in CFA). Notably, this procedure is different from 
creating composite scores as performed in the thesis in that composite scores were based on analysis whereas 
item parcelling is usually performed prior to analysis.  
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some of the scales (e.g. 12 parent-centred items of the CFSQ[2])32, this finding highlights the 
importance of distinguishing between reliability and validity. Cronbach’s alpha and 
coefficient H do not cover validity. Items may be very reliable but they might actually not 
cover the aspect of maternal feeding that they are intended to assess. Similarly, although 
results of the CFA showed that the original factor structure of the OCCQ[4] fit data of the 
present sample, both reliability coefficients across the ‘overt control’ scale were quite low. 
Findings based on these items (e.g. prevalence of or group differences in certain maternal 
feeding practices) therefore need to be interpreted with caution. 
 
Four summarising remarks of this first results chapter include the following: 
1) The models did not fit data from an Australian sample of young children well. 
Although scale reliability was mostly acceptable, validity was not. 
2) Model misspecifications remained even after two modifications, suggesting caution 
is required in using these measures for this young sample. 
 Examination of item reliability and validity verified problematic issues with 
model fit of the four feeding questionnaires with 51/74 items showing a factor 
loading below 0.5 (satisfactory cut-off) and/or SMC below 0.5. 
3) Implications for the development and validation of new, appropriate measures for 
this population.  
 While reliability and validity of items was low, this partly depended on the 
constellation of items grouped together to measure a construct. As outlined, 
several scales included a mix of items apparently tapping into conceptually 
different aspects of the respective constructs they were designed to measure (e.g. 
encouragement, control or restriction). This may have contributed to the low 
factor loadings. Regrouping problematic items with other conceptually related 
items would potentially improve factor loadings33.  
4) What should be done: Conceptual reorganisation and/or item development  
 The multidimensional and complex nature of scales needs to be disentangled. 
Exploratory Factor Analysis might be useful. Another approach could be more 
theory-driven in that findings of analysis presented in this chapter could guide a 
priori selection of items and their assignment to conceptually relevant and age-
appropriate constructs.  
                                                     
32 Cronbach’s alpha is positively related to the number of items on a scale[351].  
33 For instance, ‘Being firm about how much the child should eat’ showed lower loadings compared to all other 
items on the ‘overt control’ subscale in this chapter. In contrast, it performed very well in the newly established 
‘Distrust in Appetite’ construct (using the same sample data), where it was loaded with different items (see 
Chapter 5; p.168 – Panel C of ‘Trust’). It thus appeared to explain an aspect of maternal feeding that was different 
from the construct of ‘overt control’.  
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Chapter 5: The Authoritative Feeding Practices 
Questionnaire – AFPQ: Construction 
and Initial Validation  
5.1 INTRODUCTION  
As discussed previously, there are a wide range of self-report tools based on a very large 
number of items to assess parental feeding in children. Problems with model fit34 of 
previously used questionnaires, as outlined in Chapter 4 and summarised in Table 37, 
highlight the need for an improved early feeding measure that properly captures important 
aspects of feeding at a young age. Rather than developing new items and thus further 
expanding the large number of items already available from the four commonly used feeding 
questionnaires discussed in Chapter 4, we proposed that an alternate, more efficient approach 
may be to rearrange and integrate these existing items into one comprehensive measurement 
tool. This includes a priori assignment of existing items to theoretically relevant constructs 
and then evaluating the validity and psychometrics of the theory-driven factors. This 
procedure would not only allow the creation of the most parsimonious theory-based feeding 
scales, but would also reduce inconsistency in nomenclature across factors (i.e. overlap in 
both items and terminology across questionnaires) and rationalise the number of available 
(widely used) items, constructs and feeding questionnaires. A consolidated, shorter but still 
comprehensive self-report tool would also reduce participant burden.  
 
The aim of this chapter was therefore to construct and assess factorial validity of a 
questionnaire that is designed to measure authoritative feeding practices of first-time 
Australian mothers with 24-month-old children using an a priori defined process to select 
and integrate the best existing questionnaire items, amongst others, from the four feeding 
questionnaires discussed in Chapter 4. The sample used in Chapter 4 was also used here. 
 
 
 
 
 
 
 
 
                                                     
34 This relates to the overall model as well as individual factors that do not fit well. 
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Table 37: Brief summary of problems with existing Questionnaires  
Issue Elaboration Example  
Nomenclature Same name for subscales comprising different items, or 
different name for subscale but similar items. 
Across different 
questionnaires; e.g. 
‘control’ in PFSQ 
& CFPQ 
Inconsistency in 
restriction findings  
Problematic definition; only one measure used, reward 
items mixed in with; motivation to restrict might vary; 
positive & negative aspects of restriction, restriction is 
useful to some degree. When exposure is high, 
restriction might be used more than when the child is 
never eating high fat foods (then no need to restrict) 
CFQ 
Four issues outlined in 
literature review 
Assessment by questionnaire/self-report rather than 
direct observation, lack of validated measurement tools 
for use in early childhood, overlap in measures (labels; 
see ‘Nomenclature’), mix of different aspects of feeding 
within one scale  
See pages 52 to 58 
No distinction between 
attitudes, beliefs, 
concerns or practices 
in one QNE  
In behavioural theory these are distinct & occur on 
different positions along the pathway (see Section 5.2.1) 
CFQ 
Predominant focus on 
control 
Poor measurement; has hindered focus on other 
potentially relevant & more positive feeding aspects 
such as responsive feeding 
Most questionnaires
PFSQ=Parental Feeding Style Questionnaire[5], CFPQ=Comprehensive Feeding Practices Questionnaire[140], 
CFQ=Child Feeding Questionnaire[3]  
 
5.1.1 Two­Step Approach of Construct Specification 
A two-step evidence-based approach, presented as Study 1 and Study 2, was used as shown 
in Figure 10. The first step, Study 1, involved the construction of the proposed new early 
feeding measure (i.e. theoretical construct specification); the second step, Study 2, covered 
the validation procedure of this newly constructed measure (i.e. statistical construct 
specification).  
 
 
 
Figure 10: Two-step approach of construct specification 
Study 1
•Item selection & assignment to theoretically determined constructs
•External panel feedback 
•Integration of feedback & finalisation of proposed factor structure
Study 2
•Confirmatory Factor Analyses  (CFA) on congeneric models
•CFA on full model
•Factor-factor correlations
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Questionnaire construction and initial validation, as presented in this chapter, were based on 
an iterative process which included several re-specifications of measurement models. Since 
these modifications lead to a range of different models, a summary table outlining the 
varying numbers of factors and items is presented at the end of the chapter (see Table 59, 
p.198). 
  
5.2 STUDY 1 – A PRIORI CONSTRUCTION OF THE AUTHORITATIVE 
FEEDING PRACTICES QUESTIONNAIRE   
5.2.1 Methods 
The first phase of Study 1 involved a theory-driven process which involved an in-house 
expert panel a priori selecting items and assigning them to conceptually relevant constructs. 
The panel consisted of the PhD candidate and two senior investigators of the NOURISH trial 
– one being a paediatric dietitian with extensive clinical experience (LD); the other an expert 
in parenting/parental influences on the child’s development (JN). A total of 91 items were 
considered and these included items from the four feeding questionnaires used in the 
previous chapter and two additional item sets, as presented in Table 38. These additional 
items were included to address specific strategies or practices used in response to ‘refusal of 
familiar foods’ (rather than neophobia) and aspects of mealtime structure. They were based 
on the clinical experience of the senior investigators in the NOURISH trial and were used in 
both the trial and a previous descriptive study[1, 7]. Individual items are presented in 
Appendix C. All decisions regarding selection of an item were made at item level. 
 
Table 38: Overview of origin of items included in a priori selection process 
Source* Author No. of items 
Child Feeding Questionnaire Birch 21 
Caregiver’s Feeding Style Questionnaire Hughes 19 
Overt vs. Covert Control Questionnaire Ogden 9 
Parental Feeding Style Questionnaire Wardle 27 
Division of Responsibility  Satter 2 
Australian study on child-feeding practices regarding 
food refusal & mealtime structure 
Daniels & Chan 13 
* Individual items and response scales are presented in Appendix C.   
 
The procedure of item selection and construct conceptualisation had two theoretical 
underpinnings. Items were only chosen if they assessed (1) feeding practices rather than 
attitudes, concerns or beliefs; and (2) feeding practices postulated to influence the child’s 
capability to self-regulate energy intake.  
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The first goal was to focus on items reflecting feeding practices alone and hence to avoid 
constructs with a mix of feeding attitudes, concerns or beliefs, and behaviours. Attitudes and 
behaviours are perceived as distinct and should therefore not be investigated in one scale. 
For instance, Ajzen and Fishbein’s Theory of Planned Behaviour[360, 361] highlights that 
beliefs, attitudes, intention and behaviour all have different positions within the model. 
According to this model, parental attitudes, beliefs, concerns and perceptions about child 
feeding are more likely to precede and hence influence any parental behaviour or practices 
associated with child feeding (see Figure 11). Webber and colleagues[318] found that 
restriction (i.e. feeding practice) was a response to mothers’ concern about their children 
becoming overweight and that use of pressure (i.e. feeding practice) increased as mothers 
perceived their children to be leaner (also refer back to Section 2.4.2.3.1). In turn, behaviours 
rather than attitudes seem more likely to directly influence a child’s obesity risk (e.g. weight 
gain) or indirectly by impacting on the child’s eating[109, 184, 228].  
 
 
 
 
 
 
 
Figure 11: Postulated pathway of parental feeding attitudes, concerns, perceptions, practices and the 
child’s obesity risk – includes child eating behaviour for completeness  
 
In addition, concerns and beliefs are likely to be strongly influenced by culture and tradition 
and the same belief may translate into different feeding practices, depending on the cultural 
background of the parents. While the concerns underpinning a feeding practice may differ, 
the child’s experience of that feeding practice potentially remains the same, with a similar 
influence on the child’s eating behaviour and risk for obesity. As shown in Figure 11, 
feeding practices are more proximal to the child’s behaviour, more likely to have a direct 
effect and hence are a larger priority for change than feeding attitudes, concerns or 
perceptions35. Questionnaires based exclusively on feeding practices may therefore have 
broader utility, for instance across samples of varying cultural backgrounds.    
 
                                                     
35 As presented in Figure 11, attitudes, beliefs, concerns and perception can only have an indirect effect on the 
child’s eating behaviour (and ultimately weight) through an effect of feeding practices (i.e. mediator of the belief-
child outcome relationship).  
Parental feeding 
attitudes, 
concerns, 
perceptions 
Parental 
behaviours: 
Feeding practices 
 
Child’s risk for 
obesity 
Child’s eating 
behaviour 
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Based on this first theoretical premise, items relating to parental concern about the child’s 
weight and perceived feeding responsibility (both from the Child Feeding Questionnaire[3]) 
were not included. The development and validation of scales that appropriately capture these 
distinct parental influences (on obesity risk) is beyond the scope of this thesis. 
 
The second goal was to select items reflecting feeding practices that theoretically influence 
the child’s capability to self-regulate energy intake, rather than have a mix of different 
constructs which also include feeding practices that affect food preferences, dietary intake, 
or nutritional knowledge (see Figure 1, p.10 & Figure 3, p.66). Certain parental behaviours, 
for example pressure, may override the child’s hunger/satiety cues and provide incidental 
learning to eat for reasons unrelated to these physiological cues. As indicated in Section 
2.4.2.3, such feeding practices have the potential to undermine children’s innate capacity to 
regulate energy intake (how much is eaten) and therefore present an important determinant 
for the development (and prevention) of childhood obesity[67, 73].  
 
Consistent with the focus on children’s self-regulation of intake and the context in which 
feeding practices can either support or undermine this capacity to match energy intake to 
needs (Figure 3), items relating to ‘how much’ the child eats were prioritised. Initially all 
items that appeared to assess feeding practices that might influence exposure and hence the 
child’s food preferences and energy balance/intake – 'what' the child gets to eat – were 
excluded.   
 
A priori categorisation of the remaining items into feeding constructs was informed by a mix 
of experience with pre-existing and commonly used scales (gained through work presented 
in Chapter 4), literature review of measurement tools related to parental influences on 
childhood overweight (Chapter 2), and clinical expertise about feeding practices and their 
influence on children’s appetite (chief investigators’ experience). The first pass involved 
allocating items that were clearly and directly relevant to feeding practices that might 
interfere with or override the child’s self-regulatory capabilities into one of three aspects of 
feeding:    
 Encouragement to eat more Æ pressure to eat 
 Encouragement to eat less Æ restriction  
 Usage of food unrelated to appetite Æ discordant (e.g. emotional & instrumental) 
feeding36 
                                                     
36 DiSantis[67] framed discordant feeding (or ‘discordant caregiver responsiveness to infant cues’) as “specifically 
feeding without hunger and feeding beyond satiety” (p.382). 
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Items not allocated as above were then assigned to two additional themes – ‘Trust’37 and 
‘Mealtime structure’, based on the principles of the Trust Model[6, 207, 209] and outlined in 
Section 2.4.2.3.3. Each group of items was reviewed in the context of their potential to 
influence children’s self-regulatory capabilities, assigned a provisional name and any 
inconsistent items were excluded. All groups with three or more items (minimum for a 
reliable scale) were then taken forward for testing. For a brief theoretical background of each 
construct and items that were excluded, refer to Appendix F. Since the initial grouping of 
items was not altered much until testing in Study 2, feeding constructs and their individual 
items are only presented then (see Section 5.3.2.1). Table 40 and Table 41 outline the 
changes made between the initially proposed feeding constructs and those tested in Study 2. 
 
The goal of the second phase of Study 1 was to provide verification and further feedback 
external to the team regarding the a priori item selection and constructs. To this end, three 
external researchers working in the field (two dietitians and one psychologist) were invited 
to provide feedback regarding the conceptual organisation and item allocation. The 
reviewers were also specifically requested to provide feedback or suggestions relevant to the 
establishment of a questionnaire, based on existing questionnaire items. Each reviewer was 
provided with a list of the proposed constructs and their respective items and a shortened 
version of the theoretical background for each feeding construct. For reference, a list of those 
items that had been excluded was also provided. See Appendix F for the detailed response of 
one reviewer.    
 
5.2.2 Results 
The initial a priori item allocation, based on the two theoretical underpinnings, led to the 
specification of five feeding constructs which are summarised in Table 39. The number of 
relevant items was reduced from 91 to 71 during this first phase of Study 1.  
 
Table 39: Initial a priori specification of feeding constructs  
Proposed feeding construct No. of items 
Pressure to eat 25 
Restriction of amount of food eaten 14 
Discordant (e.g. emotional & instrumental) feeding 10 
Trust in child’s capabilities to self-regulate intake  8 
Mealtime structure (structured meal environment & choice) 14 
                                                     
37 All items included in the 'Trust' construct measured feeding practices that reflected trust. 
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Overall agreement by the external panel was expressed by one of the reviewers saying “It’s 
terrific to see your proposed constructs and associated items being developed a priori. I 
think this is particularly important when you are utilising a combination of existing tools in a 
new way” (RG). Relevant suggestions included amongst others:  
i. Including a construct which covers the ‘what’ part of Satter’s Trust Model and 
Division of Responsibility principles[6, 207, 209] 
ii. Splitting some of the larger constructs into separate aspects of feeding (i.e. suggested 
split for ‘Mealtime structure’ and ‘Restriction’; advised to do Exploratory Factor 
Analysis [EFA] for ‘Pressure’ – for data reduction purpose rather than ‘validation’)  
iii. Removing items that were not consistent with construct definitions.  
 
Table 40 outlines reviewers’ comments and decisions made regarding the different 
constructs. Table 41 presents the more specific changes at item level that were made to 
improve the constructs. Almost all changes recommended by the panel were adopted.  
 
Table 40: General comments by three external reviewers on constructs and decisions made 
Construct Comment Decision 
Pressure to eat Data reduction as a number of factors might be 
represented 
Perform EFA 
Pressure not the most accurate name  Re-name once EFA shows 
sub-constructs of 
‘Pressure’ 
“One could argue that the excluded ‘encouragement’ 
items are another form of pressure to eat. 
Alternatively encouragement practices may relate to 
another parent feeding job i.e. show children what 
they have to learn about food and mealtime 
behaviour and could be considered as a separate 
construct.” (RG) 
Not considered here; 
perceived as less relevant 
in influencing children’s 
capability to self-regulate 
(e.g. knowledge does not 
necessarily lead to 
behaviour) 
Restriction of 
food intake 
“Consider recent work on overt vs. covert restriction 
(e.g. Ogden; Corsini and others). Consider 
separating out by type of restriction.” (RG) 
Split into 2 different 
feeding aspects 
Discordant 
feeding 
No comment No action 
Trust Suggested to include additional items to measure the 
‘what’ aspect of the trust model 
Include extra factor on 
‘what’  
Mealtime 
structure/ 
environment   
“1) meal/snack time structure/routine and 2) where 
and how meals/snacks are 2 distinct parent feeding 
jobs (i.e. Provide regular meals and snacks & 
calm/organised/pleasant environment). Confusing to 
have them blended in a single construct. Could these 
concepts be kept discrete?” (RG) 
Split into 3 different 
aspects of ‘Mealtime 
structure’ – when, 
where/how, modelling 
EFA= Exploratory Factor Analysis 
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Table 41: Specific comments by external reviewers on constructs and item-level decisions made 
Construct Comment Decision 
Pressure to 
eat 
1 item assumed not to represent ‘Pressure’ Remove 
Check variance of 1 item given speculation about 
distribution 
Remove if no variance 
Restriction 
of food 
intake 
5 items were suggested to form a construct 
‘Modelling’ by one expert and ‘Covert control’ 
by another  
Conceptualise 5 items as ‘Covert 
control’ (see overall comment on 
‘Restriction’) 
3 items related to monitoring were suggested to 
be similar to concern/perception in that they do 
not imply child will be restricted  
Remove 
5 of the 6 remaining items were suggested to 
focus on how much a child eats  
Keep all 6 items together, called 
‘Restriction’ 
Discordant 
feeding 
Split items into using food reward for good 
behaviour & emotional feeding 
Let CFA decide 
Trust 1 item from ‘Trust’ construct accidently omitted 
in material sent to experts 
Add  
Mealtime 
structure/ 
environment   
1 item from ‘Mealtime structure’ better describes 
‘Trust’ 
Move  
6 items were suggested to form a construct 
‘Where/how’  
Conceptualise 5 items as such 
6th item and 2 others were suggested by another 
reviewer to resemble ‘Modelling’ 
Conceptualise 3 items as such 
5 items were suggested to form a construct 
‘When’  
Conceptualise 5 items as such 
Across 
constructs 
Remove three items: 1 about portion size in 
‘Trust’, 1 about different response scale (like all 
items, it is on a 5-point scale; consider re-
phrasing), and 1 about praise as part of ‘Pressure’ 
Perform CFA to decide if they fit 
or not 
Items focusing on what foods  Items were seen as using types of 
food as example (i.e. nature of the 
question). Also, items on 
‘Discordant feeding’ construct are 
not about the kind of food but the 
underlying incidental learning of 
the child to eat for reasons other 
than hunger 
CFA= Confirmatory Factor Analysis 
 
Based on specific suggestions made by the external panel, the ‘Mealtime structure’ and 
‘Restriction’ constructs were split up into smaller, more distinct aspects of feeding practices. 
As suggested, an EFA of the items allocated to the ‘Pressure’ construct was undertaken to 
identify potentially redundant items and/or statistically viable sub-factors (see Appendix G). 
Two feeding constructs (20 items), ‘Reward & Punishment’ and ‘Pressure’, were retained. 
Post-consultation, one additional feeding construct was added reflecting what parents feed 
(i.e. ‘Food Choice’). Following revision of the feeding constructs, the number of items was 
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further reduced to 67. The following 10 feeding constructs were carried forward as overall 
outcome from Study 1: 
• ‘Food Choice’ – 5 items • ‘Discordant Feeding’ – 10 items 
• ‘Trust’ – 8 items • ‘Covert control’ – 5 items 
• ‘Where/How’ – 5 items • ‘Restriction’ – 6 items 
• ‘When’ – 5 items • ‘Reward & Punishment’ – 7 items 
• ‘Modelling’ – 3 items • ‘Pressure’ – 13 items 
 
To summarise, Study 1 resulted in 10 proposed factors that primarily have theoretical 
content validity (notwithstanding the EFA on the ‘Pressure’ construct) established a priori 
by the process described in this section. The next section describes Study 2, which evaluates 
the statistical validity (i.e. factorial validity) of these proposed constructs. This is essential to 
ensure the factors are robust in terms of both content and performance. 
 
5.3 STUDY 2 – FACTORIAL VALIDATION OF THE AUTHORITATIVE 
FEEDING PRACTICES QUESTIONNAIRE  
Figure 12 summarises the individual steps conducted in the previous section and outlines 
those to come in Study 2.  
 
 
 
Figure 12: Summary of sub-steps (to be) undertaken in Study 1 and Study 2 
* Details about the Exploratory Factor Analysis can be found in Appendix G. 
 
 
Study 1: a priori establishment 
of constructs
Exclusion of items not relevant to 
regulatory capacity
Allocation of items to proposed 
constructs
External review
Revision of constructs & addition 
of 'Food Choice' factor
EFA of items allocated to 
'Pressure'* 
Study 2: CFAs of 10 a priori
proposed constructs
10 congeneric models 
Label revision & reverse coding
Full model (I)
Psychometric properties
Factor-factor correlations
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5.3.1 Methods 
The goal of Study 2 was to confirm and undertake initial factorial validation of the 10 
feeding constructs of the Authoritative Feeding Practices Questionnaire established in Study 
1. The main aim was to select the ‘best’ items for each feeding construct (also referred to as 
a factor or latent variable in statistical terms), based on their factor loadings, squared 
multiple correlations (SMC), as well as their distributions and misspecifications, to create the 
best performing but most parsimonious factors. Items identified as having poor measurement 
properties were removed. The provisional construct names were reviewed once the item sets 
for each construct were finalised.   
 
5.3.1.1 Study sample 
The sample size for the CFA analyses presented in this section was 462. Five cases were 
excluded as they had more than 20% data missing on any of the proposed newly formed 
scales. Cases with missing anthropometric data (Section 3.3.3.1) were included, as weight 
data were not relevant to the CFA. According to the procedure outlined in Chapter 3, 
remaining missing data on the feeding practices items were then imputed for use in AMOS.  
 
5.3.1.2 Statistical analyses 
Confirmatory Factor Analysis (CFA) of the 10 proposed factors was performed in AMOS 
19.0. A similar statistical approach as presented in the previous chapter was performed here 
(see Section 4.2.3.2). In contrast to the validation of an existing questionnaire (Chapter 4), 
validation of the newly formed scales included examination of congeneric models (i.e. one-
dimensional models; all items are expected to load on one latent variable)[347] first before the 
full model (combination of all valid congeneric models) was specified (see Section 
3.5.2.3.1). Thus, for Study 2, the congeneric models for each factor were fitted first to 
determine whether they had a reasonable fit at an item level before the full measurement 
model containing all factors was tested. The order of analyses in this study is shown in 
Figure 13. 
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Figure 13: Order of analyses  
* Criteria for univariate and multivariate normality are presented in Chapter 3 Section 3.4.1.2 
a ‘Emotional 5 - I give my child something to eat to make him/her feel better when (s)he is feeling angry’ with 
Kurtosis >14 and Kurtosis/SE of Kurtosis=65.4 from ‘Discordant Feeding’ construct (see criteria in Section 
5.3.1.2.1). Item was not excluded in Chapter 4 because the goal was there to evaluate the factor structure of four 
original questionnaires, not to select the best-performing items. 
 
5.3.1.2.1 Testing factorial validity 
A congeneric model was tested for each of the 10 feeding practice constructs. To ensure 
selection of the ‘best’ items for each construct, item performance was examined. Items were 
excluded on the following criteria: 
 High Kurtosis values (>10) 
 Low squared multiple correlations (<0.1)  
 Non-significant parameter estimates (i.e. standardised regression weights with 
p≥.001) 
 Large number of misspecifications with other items as indicated in the standardised 
residual matrix or modification indices 
 
Item exclusion was not applied to the congeneric model for the ‘Modelling’ factor which had 
only three indicator variables (items), the minimum required for analysis[346, 362]. This had 
two implications. Firstly, no item of the ‘Modelling’ latent variable could be excluded due to 
the requirement to retain a minimum of three indicator variables. Secondly, the model was 
Factor-factor correlations (Section 5.3.2.3) 
Between all valid and reliable feeding factors
CFA (Section 5.3.2.2) 
Full model including all valid and reliable congeneric feeding models
CFAs (Section 5.3.2.1) 
Congeneric models of newly proposed factor structure
Data preparation 
Assessment of item distribution & normality* Exclusion of 1 additional item
a &                  
use of Bootstrapping approach
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only ‘just-identified’38 and with a chi-square test of zero and no modification indices, 
performance of the congeneric model could not be determined. As a solution, the 
‘Modelling’ latent variable was tested simultaneously with two other latent variables (i.e. 
‘Where/How’ and ‘When’). This seemed warranted, given all three feeding aspects were 
originally hypothesised to measure the same construct (i.e. mealtime structure). The 
combined model allowed the ‘Modelling’ construct to be fully identified and provided 
information on whether this construct should be carried forward into the full model. 
Additionally, this step allowed checking for cross-loading of items between the 
hypothetically closely related latent variables.  
 
To evaluate model fit and item validity and reliability, the same goodness-of-fit indices as in 
the previous chapter were used (see Table 31, p.139)39. Additionally, the AIC was used for 
model comparisons. As addressed in Chapter 3 Section 3.5.2.5, a maximum of five 
modifications were performed to establish a valid and reliable congeneric model. The 
exception was the ‘Pressure’ model where seven modifications were required, possibly 
because of the large number of items initially included. Internal consistency of all newly 
formed factors was determined as previously described (see Section 3.5.2.6.2). It was 
decided to exclude congeneric models with a Cronbach’s α<0.6 which resembles 
unacceptable or poor reliability[356]. 
 
Finally the full model (i.e. the complete Authoritative Feeding Practices Questionnaire) was 
fitted to determine that no item cross-loadings occurred and to examine factor-factor 
correlations. 
  
5.3.2 Results  
5.3.2.1 Congeneric models  
Results for the congeneric models will be presented in the following pages in a standard 
format as described below. For each feeding construct, there is a multi-component table 
comprising four panels that comprise two tables (A and B) and two figures (C and D).   
 
 
                                                     
38 Equal number of parameters to be estimated and number of observations leads to 0 degrees of freedom. This in 
turn means that chi-square=0 and no modification indices can be calculated. Parameter estimates at item level are 
provided so that examination of item performance (validity and reliability) is possible.  
39 For this chapter, it needs to be emphasised that SMCs below 0.1 indicate an item should be removed while 
SMCs above 0.5 are desirable and an expression of item reliability.  
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Panel A: presents (i) items of the factor as defined a priori in Study 1; (ii) the item code that 
was used in the AMOS path diagram (Panels C and D; key to item codes and source 
questionnaires are shown in Table 56); and (iii) comments indicating which items were 
excluded or which error terms were correlated and why. Model labels, from Panel B, are also 
presented in this column to indicate the sequence of changes that were made. 
 
Panel B: presents the fit indices for all (congeneric) models that were progressively fitted. 
Poorly performing individual items were removed (and error terms correlated) sequentially 
and therefore each model represents a single change from the prior model but also includes 
all the cumulative changes represented by all the prior models. The only exception is where 
several items were deleted at the same time due to high Kurtosis values (>10; see Table 47).  
 
Panel C: presents the initial path diagram (left hand side) which includes all items shown in 
Panel A. Highlighted in red are items that were excluded during the validation/modification 
process.  
 
Panel D: presents the final, trimmed path diagram (right hand side) that matches the final 
model presented in Panel B. This final ‘best fit’ (valid and reliable) congeneric model of an 
individual factor was then included for the goodness-of-fit examination of the full model 
reported in the next section, unless deleted based on a poor/unacceptable Cronbach’s alpha. 
 
Notably, only standardised parameter estimates are shown in Panels C and D. Double headed 
arrows to be found in the congeneric models in Panel D of Table 47 and Table 50 represent 
covariances between error terms. These fitted paths indicate that two items have more 
variance in common than is captured in the common latent variable. 
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Table 42: Summary of congeneric and final ‘best fit’ models for the a priori determined construct of Food Choice  
Panel A Items in a priori proposed construct Food Choice 
Item code Item description Comment  
Child_centred4 ...do you allow the child to choose the foods (s)he wants to eat for the 
meal from foods already prepared? 
Control1  I allow my child to choose which foods to have for meals. 
Control10_REV I decide what my child eats between meals. Final: FL<.4; SMC=.14 
Overt_control1_REV How often are you firm about what your child should eat? B: Weakest item (FL<.4; SMC=.11) & misspecification with Control10_REV 
Satter_2 Who decides what your child eats? 
FL= Factor loading 
 
 
 
Panel B Fit indices for all congeneric models fitted for Food Choice 
Model SRMR χ2 (df); 
p-value; Bollen-Stine 
χ2/df RMSEA  
(Pclose; Lo 90) 
AGFI CFI TLI AIC Multivariate 
Kurtosis 
A – 5 items .06 40.05 (5); .00; .01 8.01 .12 (.00; .09) .90 .86 .72 60.05 >5 
B – 4 items w/o Overt_control1_REV .03 7.21 (2); .03; .02 3.61 .08 (.18; .02) .96 .97 .92 23.21 >5 
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Panel C: Path diagram for initial a priori proposed factor (Panel A)  Panel D: Path diagram for final ‘best fit’ factor model (Panel B last row) 
Figure in green = squared multiple correlations (SMC = proportion of variance explained in each item by the latent variable/factor); figure on arrow in pink = factor loadings; 
items in red excluded from final model  
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Table 43: Summary of congeneric and final ‘best fit’ models for the a priori determined construct of Trust   
Panel A Items in a priori proposed construct Trust 
Item code Item description Comment  
Pressure2  I have to be especially careful to make sure my child eats enough. B: Driving factor together with Pressure4, decided to keep only one; 
distribution of this item was slightly worse (higher Kurtosis although 
better factor loading & SMC); Spearman rho=.70 
Pressure4 If I did not guide or regulate my child’s eating, (s)he would eat much less than 
(s)he should. 
Final: still a bit weak  
Control2 I decide how many snacks my child should have. C: No significant loading & misspecification with Control5_REV; 
not tested with ‘When’ factor 
Control5_REV I allow my child to decide when (s)he has had enough snacks to eat. D: Weak item (FL<.3; SMC<.1) & related to snacks like Control2 
Overt_control4 How often are you firm about how much your child should eat?   
NOURISH_7_REV When your child refuses food they usually eat, do you offer no food until next 
usual meal or snack time? 
E: Weak item & related to snacks like Control 2 & 5, 
misspecification with NOURISH_8_REV 
NOURISH_8_REV When your child refuses food they usually eat, do you accept that your child 
may not be hungry and take the food away?  
 
Satter_1_REV Who decides how much food your child eats – you or your child?   
FL= factor loading 
 
 
 
Panel B Fit indices for all congeneric models fitted for Trust 
Model SRMR χ2 (df); 
p-value; Bollen-Stine 
χ2/df RMSEA  
(Pclose; Lo 90) 
AGFI CFI TLI AIC Multivariate 
Kurtosis 
A – 8 items .11 265.09 (20); .00; .01 13.25 .16 (.00; .15) .73 .66 .52 297.09 <5 
B – 7 items w/o Pressure2 .06 58.43 (14); .00; .01 4.17 .08 (.01; .06) .93 .89 .83 86.43 <5 
C – 6 items w/o Control2 .05 35.04 (9); .00; .01 3.89 .08 (.04; .05) .94 .93 .88 59.04 <5 
D – 5 items w/o Control5_REV .04 25.74 (5); .01; .01 5.15 .10 (.02; .06) .93 .94 .88 45.74 <5 
E – 4 items w/o NOURISH_7_REV .03 8.52 (2); .01; .02 4.26 .08 (.12; .03) .96 .98 .93 24.52 <5 
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Panel C: Path diagram for initial a priori proposed factor (Panel A)  Panel D: Path diagram for final ‘best fit’ factor model (Panel B last row) 
Figure in green = SMC; figure on arrow in pink = factor loadings; items in red excluded from final model  
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Table 44: Summary of congeneric and final ‘best fit’ models for the a priori determined construct of Where/How   
Panel A Items in a priori proposed construct Where/How 
Item code Item description Comment  
Control3 I allow my child to wander around during a meal.   
Overt_control3_REV How often are you firm about where your child should eat?   
Control9_REV I insist my child eats meals at the table.   
Mealtime_4 My child sits down when having meals.   
Mealtime_5_REV  My child watches television when having meals. B: Weakest item (low FL; SMC<0.1) & misspecification with Control9_REV 
FL= Factor loading 
 
 
 
Panel B Fit indices for all congeneric models fitted for Where/How 
Model SRMR χ2 (df); 
p-value; Bollen-Stine 
χ2/df RMSEA 
(Pclose; Lo 90) 
AGFI CFI TLI AIC Multivariate 
Kurtosis 
A – 5 items .04 29.45 (5); .00; .01 5.89 .10 (.01; .07) .92 .96 .92 49.45 >5 
B – 4 items w/o Mealtime_5_REV .03 13.26 (2); .00; .01 6.63 .11 (.03; .06) .93 .98 .94 29.26 >5 
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Panel C: Path diagram for initial a priori proposed factor (Panel A)  Panel D: Path diagram for final ‘best fit’ factor model (Panel B last row) 
Figure in green = SMC; figure on arrow in pink = factor loadings; items in red excluded from final model  
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Table 45: Summary of congeneric and final ‘best fit’ models for the a priori determined construct of When   
Panel A Items in a priori proposed construct When 
Item code Item description Comment  
Control4 I let my child decide when (s)he would like to have her meal.  
Control6_REV I decide when it is time for my child to have a snack.   
Control7_REV I decide the times when my child eats his/her meals.   
Control8 I let my child eat between meals whenever (s)he wants. B: Weakest item (slightly lower loading than the other items) 
Overt_control2_REV How often are you firm about when your child should eat? C: Excluded during next step (Table 46)  model because of cross-loading with ‘Where’  
Note: left out Control2 as expert panel suggested better fit with Trust. However, it did not fit there either.  
 
 
 
Panel B Fit indices for all congeneric models fitted for When 
Model SRMR χ2 (df) 
p-value; Bollen-Stine 
χ2/df RMSEA 
(Pclose; Lo 90) 
AGFI CFI TLI AIC Multivariate 
Kurtosis 
A – 5 items .03 15.49 (5); .01; .04 3.10 .07 (.19; .03) .96 .97 .95 35.49 >5 
B – 4 items w/o Control8 .01 1.43 (2); .49; .49 0.72* .00 (.77; .00) .99 1.00* 1.01* 17.43 >5 
* Over-fit because normed χ2 <1, RMSEA=0 and TLI>1 
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Panel C: Path diagram for initial a priori proposed factor (Panel A)  Panel D: Path diagram for final ‘best fit’ factor model (Panel B last row) 
Figure in green = SMC; figure on arrow in pink = factor loadings; items in red excluded from final model  
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Table 46: Summary of congeneric and final ‘best fit’ models for the a priori determined construct of Modelling – examined in combination with ‘Where/How’ and ‘When’  
Panel A Items in a priori proposed construct Modelling 
Item code Item description Comment  
Mealtime_1 My child eats main meals with the rest of the family.  Not applicable 
Mealtime_2 My child eats the same meals as the rest of the family.  Not applicable 
Mealtime_3_REV I cook separate meals for my child.  Not applicable 
 
 
 
Panel B Fit indices for all congeneric models fitted for Where/How, When and Modelling combined 
Model SRMR χ2 (df); 
p-value; Bollen-Stine 
χ2/df RMSEA 
(Pclose; Lo 90) 
AGFI CFI TLI AIC Multivariate 
Kurtosis 
A – 11 items: Overt_control2_REV is weakest item; 
shows high misspecification with Control3, 
Control9_REV & Overt_control3_REV (3/4 highest 
misspecifications) & cross-loading on ‘Where/How’ 
factor 
.06 176.76 (41); .00; .01 4.31 .09 (.00; .07) .90 .92 .90 226.76 >5 
B – 10 items w/o Overt_control2_REV: Suggested 
covariance between Mealtime_2 & Mealtime_4 (2 
different factors) is ignored  
.04 79.49 (32); .00; .01 2.48 .06 (.22; .04) .95 .97 .96 125.49 >5 
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Panel C: Path diagram for initial a priori proposed factor (Panel A)  Panel D: Path diagram for final ‘best fit’ factor model (Panel B last row) 
Figure in green = SMC; figure on arrow in pink = factor loadings; items in red excluded from final model  
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Table 47: Summary of congeneric and final ‘best fit’ models for the a priori determined construct of Discordant feeding  
Panel A Items in a priori proposed construct Discordant feeding 
Item code Item description Comment  
Restriction5 I offer sweet foods (lollies, ice-cream, cake, pastries) to my child as a reward for good 
behaviour.  D: Error covariance (justification: part of ‘Food as reward’ on the 
CFPQ) 
Restriction6 I offer my child his/her favourite foods in exchange for good behaviour.  
Instrumental1 In order to get my child to behave him/herself I promise him/her something to eat.   
Instrumental2 If my child misbehaves I withhold his/her favourite food. B: Kurtosis value>12.0; weak item (SMC<.3 while all others are >.4) 
Instrumental4 I reward my child with something to eat when (s)he is well behaved.   
Emotional1 I give my child something to eat to make him/her feel better when (s)he is feeling upset.  C: Error covariance (also between Restriction 5+6 but this one is fitted 
first; justification: part of ‘Emotion regulation’ on the CFPQ) Emotional2 I give my child something to eat to make him/her feel better when (s)he has been hurt.  
Emotional3 I give my child something to eat if (s)he is feeling bored. B: Kurtosis value>12.0; weak item (SMC<.3 while all others are >.4) 
Emotional4 I give my child something to eat to make him/her feel better when (s)he is worried. B: Kurtosis value>12.0 
CFPQ=Comprehensive Feeding Practices Questionnaire[140] 
Note: Emotional 5 “I give my child something to eat to make him/her feel better when (s)he is feeling angry” was not fitted; was excluded due to very high Kurtosis value (i.e. no variance) 
 
 
 
Panel B Fit indices for all congeneric models fitted for Discordant Feeding 
Model SRMR χ2 (df); 
p-value; Bollen-Stine 
χ2/df RMSEA 
(Pclose; Lo 90) 
AGFI CFI TLI AIC Multivariate 
Kurtosis 
A – 9 items .08 361.35 (27); .00; .01 13.38 .16 (.00; .15) .73 .82 .76 397.35 >5 
B – 6 items w/o Instrumental2, Emotional3 & 
Emotional 4 (Kurtosis values >10, cut-off) 
.09 253.73 (9); .00; .01 28.19 .24 (.00; .22) .63 .81 .69 277.73 >5 
C – Model B with error covariance between 
Emotional1 & Emotional2 
.05 73.36 (8); .00; .01 9.17 .13 (.00; .11) .86 .95 .91 99.36 >5 
D – Model C with error covariance between 
Restriction5 & Restriction6 
.03 22.85 (7); .00; .03 3.26 .07 (.13; .04) .95 .99 .97 50.85 >5 
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Panel C: Path diagram for initial a priori proposed factor (Panel A)  Panel D: Path diagram for final ‘best fit’ factor model (Panel B last row) 
Figure in green = SMC; figure on arrow in pink = factor loadings; items in red excluded from final model  
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Table 48: Summary of congeneric and final ‘best fit’ models for the a priori determined construct of Covert control   
Panel A Items in a priori proposed construct Covert control 
Item code Item description Comment  
Covert_control1 How often do you avoid going with your child to cafes or restaurants which sell unhealthy foods?   
Covert_control2 How often do you avoid buying lollies and snacks eg. potato chips and bringing them into the house?   
Covert_control3 How often do you not buy foods that you would like because you do not want your children to have them?   
Covert_control4 How often do you try not to eat unhealthy foods when your child is around?  B: Misspecification with Covert_control3 
Covert_control5 How often do you avoid buying biscuits and cakes and bringing them into the house?   
 
 
 
Panel B Fit indices for all congeneric models fitted for Covert control 
Model SRMR χ2 (df); 
p-value; Bollen-Stine 
χ2/df RMSEA 
(Pclose Lo 90) 
AGFI CFI TLI AIC Multivariate 
Kurtosis 
A – 5 items; all items fit ok .05 57.96 (5); .00; .01 11.59 .15 (.00; .12) .87 .94 .87 77.96 >5 
B – 4 items w/o Covert_control4 .02 5.59 (2); .06; .09 2.79 .06 (.28; .00) .97 .99 .98 21.59 >5 
Note: Model fit is slightly better when Covert_control2 instead of Covert_control4 is excluded. However, items perform worse (i.e. SMC & standardised factor loading). 
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Panel C: Path diagram for initial a priori proposed factor (Panel A)  Panel D: Path diagram for final ‘best fit’ factor model (Panel B last row) 
Figure in green = SMC; figure on arrow in pink = factor loadings; items in red excluded from final model  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
182 Chapter 5: The Authoritative Feeding Practices Questionnaire – AFPQ: Construction and Initial Validation 
Table 49: Summary of congeneric and final ‘best fit’ models for the a priori determined construct of Restriction   
Panel A Items in a priori proposed construct Restriction 
Item code Item description Comment  
Restriction1 I have to be sure that my child does not eat too many sweet foods (lollies, ice-cream, 
cake or pastries). 
 
Restriction2 I have to be sure that my child does not eat too many high-fat foods.  B: Driving factor together with Restriction1, decided to keep only one; 
distribution of this item was slightly worse (lower factor loading & 
SMC although better Kurtosis); Spearman rho=.75. Both about 
specific food type (i.e. sweet & high-fat vs. favourite or junk foods) 
Restriction3 I have to be sure that my child does not eat too much of his/her favourite foods.   
Restriction4 I intentionally keep some foods out of my child’s reach.  
Restriction7 If I did not guide or regulate my child’s eating, (s)he would eat too many junk foods.   
Restriction8 If I did not guide or regulate my child’s eating, (s)he would eat too much of his/her 
favourite foods.  
C: Now driving the factor. Also showed strong correlation with 
Restriction7; Spearman rho=.58. Both about guidance/regulation (vs. 
restriction or making sure child does or cannot eat).  
 
 
 
Panel B Fit indices for all congeneric models fitted for Restriction 
Model SRMR χ2 (df); 
p-value; Bollen-Stine 
χ2/df RMSEA 
(Pclose; Lo 90) 
AGFI CFI TLI AIC Multivariate 
Kurtosis 
A – 6 items .15 297.15 (9); .00; .01 33.02 .26 (.00; .24) .57 .67 .44 321.15 >5 
B – 5 items w/o Restriction2 .06 45.46 (5); .00; .01 9.09 .13 (.00; .10) .89 .91 .82 65.46 <5 
C – 4 items w/o Restriction8 .02 3.14 (2); .21; .27 1.57 .04 (.53; .00) .98 .99 .98 19.14 <5 
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Panel C: Path diagram for initial a priori proposed factor (Panel A)  Panel D: Path diagram for final ‘best fit’ factor model40 (Panel B last row) 
Figure in green = SMC; figure on arrow in pink = factor loadings; items in red excluded from final model  
 
 
 
 
 
 
                                                     
40 A large number of different models were fitted for this congeneric model due to unpredictable item functioning (i.e. when one misspecification was fixed, another arose, revealing yet another 
problem with model fit. Some items appeared to be highly correlated, or shared some common variance due to item wording or the type of food referred to, such as favourite foods):  
1. Restriction7 out (start with the weakest), Restriction8 out, correlate error terms of Restriction 3 & 4; Restriction1 out (no covariance) = 3 items  
2. Restriction 2 & 4 out to resemble Comprehensive Feeding Practices Questionnaire[140] scale ‘restriction for health reasons’; correlated error terms of Restriction 1 & 3; Restriction1 out = 3 
items Æ not in line with ‘restriction’ definition provided for this thesis (focus on restriction for weight reasons, NOT health) 
3. Restriction1 out (highly correlated with Restriction2; slightly worse distribution although better loading and SMC); Restriction2 out = 4 items and acceptable fit   
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Table 50: Summary of congeneric and final ‘best fit’ models for the a priori determined construct of Reward & Punishment   
Panel A Items in a priori proposed construct Reward & Punishment 
Item code Item description Comment  
NOURISH_5 When your child refuses food they usually eat, do you encourage to eat by offering a food reward (e.g. dessert).   
Parent_centred11 ...do you encourage the child to eat something by using food as a reward (for example, “If you finish your 
vegetables, you will get some fruit)?  
 
Instrumental3 I use desserts as a bribe to get my child to eat his/her main course.   
NOURISH_6 When your child refuses food they usually eat, do you encourage to eat by offering a reward other than food.  
C: Error covariance (justification: both 
relate to reward other than food)  Parent_centred2 ...do you promise the child something other than food if (s)he eats (for example, “If you eat your beans, we can 
go to the park”)?  
Parent_centred9 ...do you warn the child that you will take a food away if the child doesn’t eat (for example, “If you don’t finish 
your vegetables, you won’t get fruit”)? 
 
Parent_centred7 ...do you warn the child that you will take away something other than food if (s)he doesn’t eat (for example, “If 
you don’t finish your meat, there will be no play time after the meal”)? 
B: Kurtosis value>10; weak item 
(Lower SMC than other items=.38) & 
misspecification with Parent_centred9 
 
 
 
Panel B Fit indices for all congeneric models fitted for Reward & Punishment 
Model SRMR χ2 (df); 
p-value; Bollen-Stine 
χ2/df RMSEA 
(Pclose; Lo 90) 
AGFI CFI TLI AIC Multivariate 
Kurtosis 
A – 7 items (all FL>0.6) .05 187.69 (14); .00; .01 13.41 .16 (.00; .14) .80 .90 .86 215.69 >5 
B –  6 items w/o Parent_centred7 (Kurtosis 
value>10, cut-off) 
.04 103.74 (9); .00; .01 11.53 .15 (.00; .13) .84 .94 .90 127.74 >5 
C – Model B with error covariance between 
NOURISH_6 & Parent_centred2 
.02 26.34 (8); .00; .06 3.29 .07 (.11; .04) .95 .99 .98 52.34 >5 
FL= Factor loading 
 
 
 
 Chapter 5: The Authoritative Feeding Practices Questionnaire – AFPQ: Construction and Initial Validation  185 
Panel C: Path diagram for initial a priori proposed factor (Panel A)  Panel D: Path diagram for final ‘best fit’ factor model (Panel B last row) 
Figure in green = SMC; figure on arrow in pink = factor loadings; items in red excluded from final model  
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Table 51: Summary of congeneric and final ‘best fit’ models for the a priori determined construct of Pressure   
Panel A Items in a priori proposed construct Pressure 
Item code Item description Comment 
Parent_centred1 ...do you physically struggle with the child to get him/her to eat? D: Weakest item (SMC=.21) 
Parent_centred3 ...do you tell the child to eat at least a little bit of food on his/her plate?  E: Misspecification with Child_centred3 & Parent_centred8 
(although better distribution & loading than Child_centred3) 
Child_centred3 ...do you reason with the child to get him/her to eat (for example, “Milk is good for your 
health because it will make you strong”)?  
Final: weakest item  
Parent_centred4 ...do you say something to show your disapproval of the child for not eating?   
Parent_centred5 ...do you suggest to the child that (s)he eats the meal (for example by saying, “Your food 
is getting cold”)?  
F: Misspecification with NOURISH_1 (highest) & 
Child_centred3 
Parent_centred6 ...do you say to the child “Hurry up and eat your food”?  G: 2 misspecifications, but better than without either 
NOURISH_4 or Encouragement_2 (i.e. same no. of 
misspecifications) or Child_centred3 (i.e. weakest item) 
Parent_centred8 ...do you tell the child to eat something on the plate (for example, “Eat your beans”)?  
Parent_centred10 ...do you spoon-feed the child to get him/ her to eat?  C: Weakest item (SMC=.15, FL<0.4) 
Pressure1 My child should always eat all of the food on his/her plate.  B: Kurtosis values>11.0 
Pressure3 If my child says “I’m not hungry” I try to get him/her to eat anyway.   
Encouragement_2 I praise my child if (s)he eats what I give him/her.   
NOURISH_1 When your child refuses food they usually eat, do you insist your child eats it.  
NOURISH_4 When your child refuses food they usually eat, do you encourage to eat by turning 
mealtime into a game (e.g. pretending loaded spoon is an aeroplane).  
H: Misspecification with Encouragement_2; worse Kurtosis 
value although better loading 
FL= Factor loading 
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Panel B Fit indices for all congeneric models fitted for Pressure 
Model SRMR χ2 (df); 
p-value; Bollen-Stine 
χ2/df RMSEA 
(Pclose; Lo 90) 
AGFI CFI TLI AIC Multivariate 
Kurtosis 
A – 13 items .07 309.62 (65); .00; .01 4.76 .09 (.00; .08) .86 .83 .80 361.62 >5 
B – 12 items w/o Pressure1 (Kurtosis value>10, cut-off) .06 252.06 (54); .00; .01 4.67 .09 (.00; .08) .87 .85 .82 300.06 <5 
C – 11 items w/o Parent_centred10 .06 209.31 (44); .00; .01 4.76 .09 (.00; .08) .88 .86 .83 253.31 <5 
D – 10 items w/o Parent_centred1 .06 192.89 (35); .00; .01 5.51 .10 (.00; .09) .87 .86 .82 232.89 <5 
E – 9 items w/o  Parent_centred3 .06 128.23 (27); .00; .01 4.75 .09 (.00; .08) .90 .89 .86 164.23 <5 
F – 8 items w/o Parent_centred5 .05 82.70 (20); .00; .01 4.14 .08 (.00; .06) .92 .92 .89 114.70 <5 
G – 7 items w/o Parent_centred6 .04 40.84 (14); .00; .01 2.92 .06 (.14; .04) .95 .96 .94 68.84 <5 
H – 6 items w/o NOURISH_4 .03 18.14 (9); .03; .10 2.02 .05 (.52; .01) .97 .98 .97 42.14 <5 
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Panel C: Path diagram for initial a priori proposed factor (Panel A)  Panel D: Path diagram for final ‘best fit’ factor model (Panel B last row) 
Figure above box = SMC; figure on arrow = factor loadings; items in red excluded from final model  
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5.3.2.1.1 Reverse coding and label revision 
In the preceding section, 10 congeneric models were tested. All performed well after a 
limited number of modifications, such as item deletion or correlation of error terms, except 
for the ‘Food Choice’ model. Table 52 shows the reliability (unweighted scores) of the 10 
newly formed authoritative feeding practices scales (i.e. congeneric models) and highlights 
that the Cronbach’s alpha for ‘Food Choice’ was below the 0.6 cut-off. This construct was 
therefore not further considered. Six of the nine remaining scales had acceptable (0.70-0.79) 
or good (0.80-0.89) internal consistency; none achieved excellent reliability. 
 
Table 52: Cronbach’s alphas of the 10 newly formed authoritative feeding practices scales 
Scale No. of items Cronbach’s α 
Food Choice 4 0.57 
Trust 4 0.63 
Where/How 4 0.79 
When  3 0.68 
Modelling 3 0.87 
Discordant Feeding 6 0.86 
Covert Control 4 0.80 
Restriction 4 0.61 
Reward & Punishment 6 0.89 
Pressure 6 0.73 
 
At this stage, items remaining in each of the nine factors were closely examined. Labels of 
all factors were revised to better represent retained items, to be more consistent across 
factors, and to ensure that a higher frequency of the practice indicated in the label was 
reflected in a higher factor score. To ensure clear and unambiguous factor labels, items in 
three factors were reverse coded (see Table 53).  
 
Table 53: Factor label revision and reverse coding 
Old  New – Authoritative 
Feeding Practice 
Reverse coded High score 
Trust Distrust in Appetite No More non-responsive 
Where/How Structured Meal Setting Yes More structure 
When  Structured Meal Timing Yes More structure 
Modelling Family Meal Setting Yes More structure 
Discordant Feeding Reward for Behaviour No More non-responsive 
Covert Control Covert Restriction No More limits 
Restriction Overt Restriction No More limits 
Reward & Punishment Reward for Eating No More non-responsive 
Pressure Persuasive Feeding No More non-responsive 
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5.3.2.2 Full model  
To evaluate how the congeneric models established in the preceding step perform together, 
all nine were combined into one ‘full model’. Overall model fit and the presence of cross-
loading items (that could not be previously detected when testing the congeneric models) 
were examined.  
 
5.3.2.2.1 Examination of Model I – 9 factors, 40 items 
The hypothesised ‘full model’ consisted of 9 factors and 40 items based on congeneric 
model testing. This model is referred to as Model I. Model specifications included the 
following and are illustrated in Figure 14: 
 All factor-factor correlations 
 6 correlated error terms (i.e. 3 error covariances) 
 Latent variable scaling through fixing the regression weight of one item on each 
factor to 1 
 For each item: 
o Nonzero loading on feeding practice factor it was designed to measure  
o Zero loading on all other factors 
Æ Examine presence of cross-loading as indicated by modification indices.  
 
Fit indices for Model I are presented in Table 54. According to these, the full model 
appeared to be of acceptable fit. Although AGFI was below 0.9, the normed chi-square; 
RMSEA, SRMR; CFI, and TLI were good (i.e. between 1-2, ≤0.05 and >0.9 respectively). 
Examination of model misspecification by means of modification indices and the 
standardised residual matrix (data not shown) highlighted a problem with items that 
originally came from the same questionnaire. For instance, the covariance of items Pressure 
3 & 4 from the CFQ ‘pressure’ scale[3] revealed the largest misspecification (Modification 
IndexRegression weight=36, Parameter Change=-0.27), suggesting to either correlate error terms of 
both items or cross-load item Pressure 4 (without guidance/regulation child eats much less) 
onto the ‘pressure’ factor, of which Pressure 3 (try to get child to eat even if saying not 
hungry) was part. However, it was decided to provisionally keep both items loading onto 
their respective factors. It was acknowledged though that in future research, whether or not 
to drop or reword either or both items, needs to be determined.  
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Table 54: Goodness-of-fit statistics for Model I – 9 factors, 40 items from congeneric model testing 
Model description χ2 (df) 
 
χ2/df RMSEA 
(Pclose; Lo 90) 
SRMR AGFI CFI TLI 
I – 9 factors, 40 items 1268 (701) 
 
1.81 .04 (1.00; .04) .05 .86 .92 .91 
Model was significant with χ2 and Bollen-Stine bootstrapped values of p<0.001 and p<0.01 respectively. χ2 
(df)=Chi-square (degree of freedom); χ2/df=Normed Chi-square; RMSEA=Root Mean-Square Error of 
Approximation; SRMR=Standardised Root Mean Square Residual; AGFI=Adjusted Goodness of Fit Index; 
TLI=Tucker-Lewis Index; CFI=Comparative Fit Index 
 
Given these acceptable goodness-of-fit indices, Model I was selected as the best model and 
no further modifications were applied. Figure 14 shows the path diagram and Table 55 
summarises the number of items in this model that met the criteria for item validity and 
reliability. Factors with their respective items are presented in Table 56. Descriptive statistics 
and measures of internal consistency of the newly formed scales are presented in Table 57. 
From Table 56 onwards, the order in which the factors are presented has been changed to 
facilitate the discussion. 
 
In the model presented in Figure 14, all indicator variables were significant and thus 
meaningful indicators. All had factor loadings (standardised) above 0.4, items were reliable 
and a reasonable proportion of variance within each individual item was explained by the 
respective factor on which it loaded (i.e. squared multiple correlations). Table 55 outlines the 
specific number of items above the specified cut-off values for item validity and reliability.  
 
Table 55: Number of items in Model I exceeding cut-off values for item validity and reliability 
 Cut-off No. (%) of items  
above cut-off 
Standardised factor loading = validity acceptable 
desirable  
0.5 
0.7 
36 (90.0) 
16 (40.0) 
Squared multiple correlations (SMC) = reliability acceptable 
desirable* 
0.3 
0.5 
31 (77.5) 
15 (37.5) 
* More variance is explained by the factor than measurement error 
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Figure 14: Model I with 9 factors and 40 items  
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Table 56: The Authoritative Feeding Practices Questionnaire (AFPQ) – 9 factors and 40 items  
Factor Variable name Content 
Family Meal Setting Mealtime 1* My child eats main meals with the rest of the family. e 
Mealtime 2* My child eats the same meals as the rest of the family. e 
Mealtime 3 I cook separate meals for my child. e 
Structured Meal Setting Control 3* I allow my child to wander around during a meal. a, 1 
Control 9 I insist my child eats meals at the table. a, 1 
Overt control 3 How often are you firm about where your child should eat? a, 2 
Mealtime 4* My child sits down when having meals. e  
Structured Meal Timing Control 4* I let my child decide when (s)he would like to have her meal. a, 1 
Control 6 I decide when it is time for my child to have a snack. a, 1 
Control 7 I decide the times when my child eats his/her meals. a,  
Covert Restriction Covert control 1  How often do you avoid going with your child to cafes or restaurants which sell unhealthy foods? a, 2 
Covert control 2 How often do you avoid buying lollies and snacks eg. potato chips and bringing them into the house? a, 2 
Covert control 3 How often do you not buy foods that you would like because you do not want your children to have them? a, 2 
Covert control 5 How often do you avoid buying biscuits and cakes and bringing them into the house? a, 2 
Overt Restriction Restriction 1 I have to be sure that my child does not eat too many sweet foods (lollies, ice-cream, cake or pastries). c, 3 
Restriction 3 I have to be sure that my child does not eat too much of his/her favourite foods. c, 3 
Restriction 4 I intentionally keep some foods out of my child’s reach. c, 3 
Restriction 7 If I did not guide or regulate my child’s eating, (s)he would eat too many junk foods. c, 3 
Distrust in Appetite Pressure 4 If I did not guide or regulate my child’s eating, (s)he would eat much less than (s)he should. c, 3 
Overt control 4 How often are you firm about how much your child should eat? a, 2 
Satter 1* Who decides how much food your child eats – you or your child? b 
NOURISH 8* When your child refuses food they usually eat, do you accept that your child may not be hungry and take the food away? d 
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Factor Variable name Content 
Reward for Behaviour Restriction 5 I offer sweet foods (lollies, ice-cream, cake, pastries) to my child as a reward for good behaviour. c, 3 
Restriction 6 I offer my child his/her favourite foods in exchange for good behaviour. c, 3 
Instrumental 1 In order to get my child to behave him/herself I promise him/her something to eat. a, 1 
Instrumental 4 I reward my child with something to eat when (s)he is well behaved. a, 1 
Emotional 1 I give my child something to eat to make him/her feel better when (s)he is feeling upset. a, 1 
Emotional 2 I give my child something to eat to make him/her feel better when (s)he has been hurt. a, 1 
Reward for Eating Parent-centred 2 ...do you promise the child something other than food if (s)he eats (for example, “If you eat your beans, we can go to the park”)? f, 4 
NOURISH 6 When your child refuses food they usually eat, do you encourage to eat by offering a reward other than food? g 
Parent-centred 11 ...do you encourage the child to eat something by using food as a reward (for example, “If you finish your vegetables, you will get
some fruit)? f, 4 
NOURISH 5 When your child refuses food they usually eat, do you encourage to eat by offering a food reward (e.g. dessert)? g 
Instrumental 3 I use desserts as a bribe to get my child to eat his/her main course. a, 1 
Parent-centred 9 ...do you warn the child that you will take a food away if the child doesn’t eat (for example, “If you don’t finish your vegetables, you
won’t get fruit”)? f, 4 
Persuasive Feeding Pressure 3 If my child says “I’m not hungry” I try to get him/her to eat anyway. c, 3 
NOURISH 1 When your child refuses food they usually eat, do you insist your child eats it? g 
Encouragement 2 I praise my child if (s)he eats what I give him/her. a, 1 
Child-centred 3 ...do you reason with the child to get him/her to eat (for example, “Milk is good for your health because it will make you strong”)? f, 4 
Parent-centred 8 ...do you tell the child to eat something on the plate (for example, “Eat your beans”)? f, 4 
Parent-centred 4 ...do you say something to show your disapproval of the child for not eating? f, 4 
* Item is reverse coded 
a Response options: 1=Never, 2=Rarely, 3=Sometimes, 4=Often, 5=Always  
b Response options: 1=You only, 2=Mostly you, 3=You & your child equally, 4=Mostly your 
child, 5=Your child only 
c Response options: 1= Disagree, 2=Slightly disagree, 3=Neutral, 4=Slightly agree, 5=Agree  
d Response options: 1= Never, 2=Not often, 3=Sometimes, 4=Often, 5=Most of the time 
e Response options: 1= A lot of the time, 2=Very often, 3=Often, 4=Sometimes, 5=Hardly ever 
f Response options: 1=Never, 2=Rarely, 3=Sometimes, 4=Most of the time, 5=Always  
g Response options: 1=Never, 2=Not often, 3=Sometimes, 4=Often, 5=Most of the time  
1 From Parental Feeding Style Questionnaire by Wardle et al. (2002)[5]  
2 From Overt vs. Covert Control Questionnaire by Ogden et al. (2006)[4] 
3 From Child Feeding Questionnaire by Birch et al. (2001)[3] 
4 From Caregiver’s Feeding Styles Questionnaire by Hughes et al. (2005)[2] 
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5.3.2.2.2 Internal consistency and descriptive statistics of the 9 newly 
formed authoritative feeding practices scales 
As part of the psychometric property examination, Cronbach’s alpha and coefficient H were 
calculated. Cronbach’s alphas were shown in Table 52; coefficients H for each of the 9 
retained scales are presented in Table 57. Further validation will follow in the next chapter 
where the newly formed feeding practices were related to general parenting (i.e. construct 
validity). Psychometric properties beyond internal consistency are therefore not addressed 
here.  
 
Coefficient H was larger compared to Cronbach’s alpha coefficients for all scales. In line 
with Hancock’s recommendation[354], most scales showed a higher coefficient H value than 
the proposed cut-off of 0.70, except for ‘Structured Meal Timing’ and ‘Overt Restriction’. 
The ‘Family Meal Setting’ scale revealed the highest reliability, closely followed by 
‘Reward for Eating’.   
 
According to the mean feeding scale values presented in Table 57, mothers frequently (i.e. 
sometimes or more) used structure (i.e. meal setting and timing, together with rest of family) 
and restriction (overt and covert). On the other hand, mothers showed lower levels of distrust 
in their children’s appetite, usage of food as reward (either for children’s behaviour or eating 
another food) or persuasive feeding, each of which is conceptualised as a non-responsive 
feeding practice (see Discussion below). The full possible range from 1 to 5 was scored for 
only 2/9 scales (Covert- and Overt Restriction; and ‘Family Meal Setting’ when using 
unweighted scores).    
 
Table 57: Descriptive statistics and measure of internal consistency for the 9 newly formed 
authoritative feeding practices scales – N=462 Australian first-time mothers of 24-month-olds 
Scale No. 
of 
items 
Unweighted composite 
scores 
Weighted composite 
scores 
Reliability 
Observed 
range 
Mean (SD) Observed 
range 
Mean (SD) Coefficient 
H 
Family Meal Setting 3 1.00-5.00 3.93 (1.09) 1.00-4.95 3.88 (1.17) 0.96 
Structured Meal Setting 4 1.75-5.00 4.08 (0.67) 1.63-5.00 4.05 (0.68) 0.80 
Structured Meal Timing 3 2.00-5.00 3.86 (0.60) 1.94-5.00 3.90 (0.60) 0.70 
Covert Restriction 4 1.00-5.00 3.19 (0.86) 1.00-5.00 3.26 (0.91) 0.84 
Overt Restriction  4 1.00-5.00 3.38 (0.90) 1.00-5.00 3.43 (0.90) 0.62 
Distrust in Appetite  4 1.00-4.25 2.33 (0.73) 1.00-4.44 2.42 (0.75) 0.72 
Reward for Behaviour 6 1.00-4.33 1.70 (0.69) 1.00-4.43 1.66 (0.68) 0.89 
Reward  for Eating 6 1.00-4.83 1.67 (0.70) 1.01-4.85 1.70 (0.74) 0.91 
Persuasive Feeding 6 1.00-4.50 2.52 (0.67) 1.00-4.29 2.38 (0.68) 0.76 
Note: The possible range is 1 to 5 for each scale.  
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5.3.2.3 Factor­factor correlations in Model I 
Factor-factor correlations were examined next to explore whether the subscales clustered in 
expected or meaningful ways (see Table 58). Correlations between the first five factors in the 
table (‘Family Meal Setting’, ‘Structured Meal Setting’, Structured Meal Timing’, ‘Covert 
Restriction’ and ‘Overt Restriction’) were predominantly small (r<0.3[343]) and mostly non-
significant (6/10). In contrast, the correlations for ‘Distrust in Appetite’, ‘Reward for 
Behaviour’, ‘Reward for Eating’ and ‘Persuasive Feeding’ showed evidence of an 
underlying factor. The six strongest factor-factor correlations (all r>0.45) were between 
these four factors and these factors showed a consistent pattern of correlations with two other 
factors: all four were significantly negatively associated with ‘Family Meal Setting’ (r=-0.14 
to -0.30) and significantly positively associated with ‘Overt Restriction’ (r=0.14 to 0.34). 
Amongst these four factors, only ‘Reward for Behaviour’ showed significant correlations 
with the majority of other factors (negative associations with ‘Family Meal Setting’, 
‘Structured Meal Setting’, ‘Covert Restriction’ and a positive association with ‘Overt 
Restriction’).  
  
Table 58: Factor-factor correlations between 9 factors based on 40 items  
 1 2 3 4 5 6 7 8 
1 Family 
Meal Setting –        
2 Structured 
Meal Setting 0.19*** –       
3 Structured 
Meal Timing 0.05 0.21** –      
4 Covert 
Restriction 0.04 0.12* 0.05 –     
5 Overt 
Restriction 0.03 -0.02 0.14 0.18** –    
6 Distrust in 
Appetite -0.27*** 0.05 0.23*** -0.10 0.14* –   
7 Reward for 
Behaviour -0.14** -0.23*** -0.05 -0.22*** 0.34*** 0.46*** –  
8 Reward for 
Eating -0.19*** -0.13* 0.02 -0.10 0.27*** 0.56*** 0.75*** – 
9 Persuasive 
Feeding -0.30*** -0.05 0.17* -0.09 0.29*** 0.86*** 0.56*** 0.74***
* p-value<.05; ** p-value<.01; *** p-value<.001 
Note: correlations >0.45 are presented in a dark grey shaded box; light grey shading indicates other patterns in the 
correlations  
 
Post-hoc analyses were conducted using CFA to formally test whether the four correlated 
factors (‘Distrust in Appetite’, ‘Reward for Behaviour’, ‘Reward for Eating’ and ‘Persuasive 
Feeding’) loaded onto an underlying (second-order) factor. Results are presented in 
Appendix H. Model fit statistics were acceptable and supported the presence of a second-
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order factor. Factor loadings on the second-order factor were all high and SMCs between 
0.55 and 0.82 provided evidence that the four first-order factors were valid and reliable 
indicators of the second-order factor. Additionally, internal consistency (coefficient H=0.91) 
revealed excellent reliability for the second-order factor. 
 
5.4 OVERALL SUMMARY AND DISCUSSION  
5.4.1 What Was Done and Consequently Found?  
The overall aim of this chapter was to construct and statistically validate an a priori 
determined, new early child feeding practices measure that (i) integrates the best-performing 
existing items from four widely used feeding questionnaires and (ii) provides a 
parsimonious, theoretically derived and statistically valid description of the feeding practices 
of first-time Australian mothers with 2-year-old children. The aim was to focus on 
authoritative feeding practices as discussed in Chapter 2, Section 2.4.2.3.3, and address 
measurement issues outlined in the introductory section of this chapter.  
 
Two consecutive studies were conducted to achieve this aim. Study 1 included the initial 
item selection and a priori allocation of items to potential constructs. Decisions were 
externally verified and revised, resulting in a total of 10 early feeding constructs. Study 2 
involved an iterative/sequential testing procedure of congeneric models and the full model 
(combining the congeneric models), using Confirmatory Factor Analysis. Examination of the 
10 congeneric models’ psychometric properties revealed that most showed good internal 
consistency, except for the scale ‘Food Choice’ which was consequently removed. This 
construct was only added after suggestions provided by the external panel, and seems to 
require more item development before it can be used as a valid and reliable feeding scale. 
Table 59 summarises the sub-steps of both studies and illustrates the reduction of items 
throughout the testing stages. The final model consisted of 40 items and 9 feeding factors.   
 
Table 59: Summary of the number of items and factors retained throughout Study 1 and 2  
 Sub-step No. of factors No. of items 
 Started with 91 items from 4 questionnaires & 2 additional item sets  
Study 1 
A priori allocation 5 71 
Revision    
     Reviewers’ feedback & 8*  47 
     EFA – conducted on subset of items 2 20 
Study 2 
CFA: congeneric models 10 44 
CFA: full model – Model I 9 40 
* Suggested to add one factor and split up the factors ‘Mealtime structure’ & ‘Restriction’ 
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In line with findings at the factor level, validity and reliability at an item level was 
acceptable for the majority of items. The modelling approach sought to ensure item quality 
and the aim was to select only the best-performing items based on, among other 
considerations, factor loadings (i.e. validity) and squared multiple correlations (i.e. 
reliability). Despite this, a number of retained items still fell below the ‘acceptable’ cut-offs. 
More work regarding item development might be indicated. The role of the age-
appropriateness of items will be introduced in Section 5.4.3.2 as one potential explanation 
for these weaker items.  
 
Examination of factor-factor correlations revealed two related findings. First, the two factors 
‘Distrust in Appetite’ and ‘Persuasive Feeding’ were very highly correlated (r=0.89), 
suggesting multicollinearity. This finding is in line with the misspecification reported earlier 
which appeared between the items Pressure 3 (loading onto the ‘Persuasive Feeding’ scale) 
and Pressure 4 (loading onto the ‘Distrust in Appetite’ scale). Possibly due to their common 
source (i.e. pressure to eat scale from CFQ[3]) and unexplained shared variance, modification 
indices suggested to cross-load item Pressure 4 onto the ‘Persuasive Feeding’ scale. To 
manage this multicollinearity/redundancy, one of the two factors could be excluded or 
alternatively, both factors could be combined. Despite the high statistical relatedness, for this 
thesis it was decided to provisionally keep both factors in the questionnaire, as separate 
factors. It was deemed necessary to conduct this exploratory work on both separate factors 
since they were considered theoretically distinct, and it was seen as premature to make a 
decision before better understanding their conceptual relatedness and performance. However, 
future studies need to determine whether this choice was justified, whether one factor should 
be excluded, or whether both should be combined.  
 
Second, a distinct cluster of factors emerged. Specifically, the factors ‘Distrust in Appetite’, 
‘Reward for Behaviour’, ‘Reward for Eating’ and ‘Persuasive Feeding’ were all ‘strongly’ 
(i.e. r>0.45) positively correlated with each other. This cluster was further confirmed in a 
post-hoc CFA which provided supporting evidence of an underlying second-order factor. 
This cluster is discussed in the following section and referred to as non-responsive feeding 
practices. In contrast, the remaining five factors (‘Family Meal Setting’, ‘Structured Meal 
Setting’, ‘Structured Meal Timing’, ‘Covert Restriction’ and ‘Overt Restriction’) were only 
weakly correlated with each other and 6/10 were non-significant. These factors reflect 
structure-related feeding practices and are discussed further in the following section. 
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5.4.2 Components of Authoritative Feeding Practices: Non­
Responsive Feeding, Structure/Consistency and Restriction 
The a priori construct definitions and development were confirmed by the revealed pattern 
of correlations. While all nine factors were selected based on their hypothesised link to 
children’s capabilities to self-regulate their energy intake, non-responsive feeding practices 
are clearly different from the remaining factors, each tapping into different aspects of 
feeding at a young age. As indicated by the label, the non-responsive cluster resembles 
parental feeding practices that lack responsiveness to the child’s cues of hunger or satiety. As 
such, food is used for non-nutritive reasons (e.g. to sooth when the child is distressed or as a 
bribe for eating another food) and persuasive feeding strategies are applied which might 
ultimately override the child’s self-regulation and increase the child’s intake of foods (e.g. 
insisting the child eats by reasoning, praising or telling the child to eat something). This non-
responsiveness has theoretical implications for the impairment of self-regulation and may 
represent a food-specific parallel to the accepted effects of non-responsive parenting on 
children’s self-regulation of social and emotional behaviour[212].  
 
The remaining 5 factors reflect the eating environment created for the child by the parents. 
These factors refer to structure/consistency or limits within the eating environment and 
different types of restriction. Parents exert control over the timing, location, and access to 
foods through decision-making regarding whether the child has to sit down or can wander 
around during a meal, which foods are brought into the house, and whether the child has to 
eat the same meal at the same time as the rest of the family. As such, these feeding practices 
relate to the establishment of an (un-)structured mealtime environment which can also 
influence the child’s self-regulation abilities – albeit in a different way from the non-
responsive practices described above. According to the Trust Model[6, 207, 209], a structured 
and consistent eating environment supports the development of autonomy and self-regulation 
of energy intake and goes hand in hand with responsiveness. While responsive feeding is 
performed in accordance with children’s hunger and satiety cues, parental use of structure 
and consistency provides opportunities for the child to experience and listen to 
hunger/satiety cues and teaches the child that it is ‘normal’ to come to a meal or snack 
hungry. This potentially assists the child in learning to eat for reasons of hunger and in 
response to physiological cues.   
 
The distinction between non-responsive feeding practices and practices that involve shaping 
the feeding environment, was statistically demonstrated by the patterns of correlations 
between the non-responsive feeding practices and the structure-related feeding practices. The 
four non-responsive feeding practices correlated: (i) negatively with ‘Family Meal Setting’ 
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(all significant), ‘Structured Meal Setting’ (2/4 significant) and ‘Covert Restriction’ (1/4 
significant), and (ii) positively with ‘Structured Meal Timing’ (2/4 significant) and ‘Overt 
Restriction’ (all significant). The correlations with ‘Family Meal Setting’ and ‘Overt 
Restriction’ will be briefly discussed below.  
  
The negative associations with the factor ‘Family Meal Setting’ indicated that non-
responsive feeding practices were more frequently applied when the child did not eat 
together with the family and eat the same food as the family. Alternatively, if the child was 
able to experience mealtime modelling during a family meal, fewer efforts were made to get 
the child to eat, be it by bribing the child with dessert to eat the main course, showing 
disapproval, or reasoning with the child. Food was also used less often as reward either for 
good behaviour or to encourage eating of another type of food. These findings indicate that 
having family meals with possible modelling of eating behaviours[363] might support parents 
in using responsive feeding practices and therefore promote children’s ability to self-regulate 
energy intake. This rationale, however, does rest on assumptions that family meals model 
appropriate behaviours, i.e. that the rest of the family eats healthy foods, not in front of the 
TV and does not engage in disordered eating behaviour such as restrained eating.  
 
Based on theoretical grounds and the positive correlations with non-responsive feeding 
practices, one might argue that the ‘Overt Restriction’ factor could be seen as a non-
responsive feeding practice as well. However, the relatively small correlations between this 
factor and the four non-responsive feeding factors (compared to the four factors with each 
other) discouraged this41. It is acknowledged that control in the feeding context such as 
restricting the child’s food intake (most likely of unhealthy foods), especially when applied 
independently of the child’s actual hunger, could potentially constitute non-responsive 
feeding. Further research is needed to examine how the correlation pattern between ‘Overt 
Restriction’ and the four non-responsive feeding factors varies, for example if a different 
sample is used (e.g. another age-group of children).   
 
It was not the aim of the work presented in this chapter to create a measure that could be 
summarised by one overall score from the nine factors of authoritative feeding practices. The 
correlations between the nine factors were not strong enough to support that. Additionally, 
the meaning of higher scores on the individual scales varied; with some factors indicating 
non-responsive feeding (theoretically undermining self-regulation), while others indicate 
                                                     
41 Additionally, correlations between ‘Overt Restriction’ and the remaining factors were different from those 
found for the four factors. 
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more structure within the eating environment (theoretically supporting self-regulation). It 
may be possible to construct an overall score for the four non-responsive feeding practices in 
the future. Further research with different samples is recommended to verify the consistency 
and strength of relationships between these factors before this step is taken. 
 
5.4.3 How Does the New Tool Compare to Other Tools?  
Advantages of the Authoritative Feeding Practices Questionnaire (AFPQ), compared to 
previously used tools will be outlined first, before some limitations are discussed. 
 
5.4.3.1 Advantages  
The foremost advantage of the AFPQ is its length. Although it contains a similar number of 
factors as the overall total contained in the Child Feeding Questionnaire[3], Caregiver’s 
Feeding Style Questionnaire[2], Overt vs. Covert Control Questionnaire[4] and Parental 
Feeding Style Questionnaire[5] combined (9 vs. 13 used scales), the AFPQ only contains 40 
(compared to 70) items. As such, this data reduction results in a more practical tool that 
integrates the better performing (from a statistical perspective) existing items, while 
resolving issues regarding the inconsistent nomenclature between questionnaires and thereby 
rendering inclusion of several questionnaires unnecessary. With the AFPQ, similar aspects of 
feeding can be captured with comparatively reduced participant burden.  
 
Secondly, the process of constructing the AFPQ was determined a priori and was 
theoretically driven. Study 1 involved the theoretical construct specification that followed 
two theoretical underpinnings (i.e. items were only chosen if they assessed (1) feeding 
practices rather than attitudes, concerns or beliefs; and (2) feeding practices postulated to 
influence the child’s capability to self-regulate energy intake). Study 2 involved the 
statistical construct specification and although model modifications were made based on 
statistical indicators, theoretical justification and usefulness of constructs led the decision 
process. For instance, correlated error terms were only included if two items could, on 
theoretical grounds, share more variance than explained by the latent variable alone.  
 
A third advantage relates to the methodology used to construct and validate the AFPQ. 
Confirmatory Factor Analysis (CFA), which is the gold standard for statistical validation, 
was applied to statistically confirm the theoretically developed feeding constructs. An 
iterative approach was taken to first examine congeneric models before these were combined 
to test the full model. As discussed in Chapter 2, Section 2.4.2.1, validation studies, 
particularly of questionnaires developed for young children, are rare. No study was found 
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that has validated the Overt vs. Covert Control Questionnaire[4], and the only study[176] to 
validate the Parental Feeding Style Questionnaire[5] employed Exploratory Factor Analysis. 
While this analysis is indicated when the underlying factor structure is unknown, CFA is 
appropriate when the factor structure is known or hypothesised and the aim is to verify this 
structure[190]. As such, the robust/complex modelling approach taken in this thesis is a 
significant advance on previous work in this field.  
 
The age-group investigated in this thesis was also an important methodological strength. 
This thesis constructed and validated the AFPQ for mothers of 2-year-old children. The 
literature review (see Section 2.4.2.2.2) highlighted the lack of research focus and 
particularly measurement development and validation for early childhood. Some 
questionnaires have been specifically developed for infants and toddlers (e.g. Infant Feeding 
Questionnaire by Baughcum[141], Infant Feeding Style Questionnaire by Thompson[143], 
Toddler Snack Food Feeding Questionnaire by Corsini[144]). However, the measures most 
widely used to assess parental feeding have been developed for older children, and their 
validity with younger children is unproven (see Section 2.4.2.1).  
 
Overall the AFPQ has several advantages: (i) it was constructed using a priori theoretical 
and statistical construct specification; (ii) it provides a 40% reduction in items compared to 
the original questionnaires, partially resolving the issues of nomenclature; and (iii) it was 
statistically validated using gold standard CFA in a relatively large sample of 2-year-old (22-
27 months) children. However, several limitations of the AFPQ need to be considered.     
  
5.4.3.2 Limitations  
Although acceptable fit was achieved for the congeneric and full models and thus the overall 
questionnaire might perform better than the individual tools considered in Chapter 4, a range 
of issues remain at both the item and scale levels. Firstly, there was evidence that some of 
the selected items had less than desirable validity and/or reliability in this young age group. 
The meal setting, meal timing and reward sub-scales had item-factor loadings and SMCs that 
were relatively high, supporting the use of these items with the mothers of young children, in 
addition to the samples of older children that were included in the validation studies of the 
original four feeding questionnaires. Additionally, wording of these well-performing items is 
quite clear and specific (e.g. ‘My child sits down when having meals’ vs. ‘I have to be sure 
that my child does not eat too much of his/her favourite foods’). In contrast, items on the 
‘Overt Restriction’ sub-scale (see Table 56) showed SMCs around 0.2 and factor loadings 
around 0.5. It is possible that these relatively poor item performance indicators reflect items 
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that are more age-dependent than others and do not work particularly well with mothers of 2-
year-olds. For instance, the question ‘If I did not guide or regulate my child’s eating, (s)he 
would eat too many junk foods’ might be more applicable to children who have access to 
places selling junk food than to those who do not. For young children, mothers are the 
gatekeepers and if they do not take their children to places selling junk food, they will most 
likely not be exposed to this kind of food. Therefore, questions regarding restricting feeding 
practices around junk food may only become relevant later in the child’s life.  
 
Secondly, it was not possible to achieve an optimal fit for all congeneric models even after 
modifications. Some showed overfit (e.g. ‘Structured Meal Timing’ and ‘Family Meal 
Setting’); others still had a high RMSEA (‘Distrust of Appetite’ or ‘Structured Meal 
Setting’). However, it was not perceived as useful to further modify models because it did 
not make sense to further decrease the number of items; even when more modifications were 
made (data not shown), fit did not substantially improve.    
 
Thirdly, two scales only have three items (the minimum[346, 362]) to measure the respective 
feeding constructs – ‘Structured Meal Timing’ and ‘Family Meal Setting’ and are therefore 
at the border of indeterminacy. While it was the aim to select only the ‘best’ items, the small 
number of indicator variables indicates that an expansion of the item sets for these factors 
could be useful. Thus, although the aim for this thesis was to make use of existing items to 
not further increase the number of indicator variables for feeding constructs, our results 
suggest that some feeding constructs might need more work and that there is room for 
improvement (e.g. increase internal reliability of the ‘Structured Meal Timing’ scale). See 
Section 8.3.3.1 for suggestions for further development.  
 
5.4.4 Conclusion 
The Authoritative Feeding Practices Questionnaire (AFPQ) provides those working in the 
field of childhood obesity with a comprehensive tool that can be validly used in assessment 
of maternal feeding practices with young children. (Lack of) responsiveness and 
structure/limits (i.e. demandingness) in the feeding context are the two components of the 
AFPQ. Appropriate scales can be chosen if both or either of the components is of interest. 
The sub-scale ‘Overt Restriction’ can be applied in samples of young children but needs to 
be treated with caution. Since the AFPQ has been constructed and statistically validated only 
in a relatively homogenous sample of well-educated first-time Australian mothers, further 
validation is needed, particularly in samples of fathers, families with varying socioeconomic 
and cultural backgrounds, and children of different ages and developmental stages.  
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Chapter 6: Construct Validity of the Authoritative 
Feeding Practices Questionnaire 
6.1 INTRODUCTION 
After confirming the factor structure of the newly constructed42 feeding practices 
measurement tool and ensuring item validity and reliability (measurement model; see 
Chapter 5), the next step of the validation procedure is to examine the ‘construct validity’ on 
the questionnaire sub-scale level (i.e. individual factors or constructs). ‘Construct validity’ 
refers to the extent to which inferences from a particular construct operationalisation can 
legitimately be made to the theoretical construct on which the operationalisation was 
based[364]. In other words, it considers the ability of the newly formed sub-scales to actually 
measure the maternal feeding practices being studied.  
 
There are two components of construct validity: 1) convergent validity, the degree to which 
measures of a theoretically similar construct concur, and 2) discriminant validity, the degree 
to which independent measures of theoretically different constructs diverge[190]. Thus, if the 
newly formed scales are assumed to be conceptually similar to constructs on another 
(related) measure (either survey or observation), it is essential to find a statistical 
correlation/association between the new measurement tool and the existing, and preferably 
previously validated, measurement instrument[365]. This can either include a whole 
questionnaire or selected sub-scales. In contrast, if the newly formed scales are assumed to 
be conceptually distinct from another measure, a statistically non-significant association (or 
inverse correlation) provides evidence for discriminant validity. 
 
Research focused on the parental role within the feeding context has drawn on experiences 
and conceptualisations of parent-child interactions from the more general parenting 
context[118]. In line with this, a handful of studies[320, 366] (also see Table 14 and Table 17) has 
examined the association between feeding constructs (practices and styles alike) and more 
general parenting constructs (often parenting styles). For instance, Hughes et al.[2] validated 
their Caregiver’s Feeding Style Questionnaire (i.e. authoritative, authoritarian, indulgent and 
uninvolved feeding styles), using nine parenting dimensions from the Parenting Dimensions 
Inventory[262].  
 
                                                     
42 It is acknowledged that the items were developed by other researchers and are thus not new. Since the factor 
structure was newly constructed in this thesis, it will be referred to as ‘newly constructed’ or ‘newly formed’.  
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The aim of this chapter was to examine construct validity of the new feeding practices tool 
constructed in the previous chapter. The main focus was on the convergent validity approach 
with the following research question being addressed here: To what extent are maternal 
feeding practices at 24 months associated with dimensions of general parenting? For this 
particular research question, the focus was on autonomy-encouraging and overprotective 
parenting. Autonomy-encouragement and overprotection are related to general ‘trust’ in the 
child. The former is based on the notion that parents must have confidence in their child’s 
skills to behave in an autonomous way and need to provide the room and structure for their 
child to practise being independent[367]. Overprotection on the other hand, reflects parents’ 
neglect of delegating choice and responsibility to the child[106]. Instead, decisions are made 
for the child and parents are overly involved in all circumstances/matters of the child as a 
result of their lack of trust. As such, it is assumed that those parents who are over-involved in 
their child’s life (i.e. high overprotection) might impede development of autonomy (i.e. none 
or low autonomy-encouragement) because such parents do not provide enough room for the 
child to become independent. All hypothesised associations between these parenting 
constructs and the newly formed feeding constructs are summarised in Table 60 and briefly 
outlined below.  
 
If parents need to trust their children before they provide them with the necessary space for 
independence to develop autonomy across different dimensions of the parent-child 
interaction (e.g. emotional, social, behavioural), the same most likely applies within the 
feeding context as well. For instance, it can be assumed that, in order for a child to be 
allowed to self-feed, parents must be confident in the child’s motor skills[68] and capability to 
regulate intake to match energy needs. Additionally, they are likely to have taken all 
necessary precautions to provide the child with the most appropriate and safe context for this 
learning experience (e.g. adequate hygiene and only healthy foods available)[368].  
 
According to the Trust Model described by Satter[6, 209] and Eneli[207], parents support the 
child’s development of autonomy in eating by providing a structured meal environment, for 
example creating a routine around meal timing with clearly stated rules[214]. Consequently, a 
positive association between autonomy-encouraging parenting and those feeding practices 
reflecting structure of the eating environment was hypothesised and was viewed as providing 
evidence for convergent validity.  
 
Additionally, a positive association was also hypothesised between autonomy-encouraging 
parenting and ‘Covert Restriction’, the potentially more appropriate way of limiting food 
exposure/intake than overt restriction[4, 369-371]. Covertly restricting the availability of 
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unhealthy foods in the home may reflect a suitable way of exerting limitations, one that still 
helps children to become autonomous within the feeding interaction and to exercise self-
regulation regardless of the fact that some restriction has been applied. Although children 
might be prevented from eating certain foods because they are not made available, children 
can learn to make their own choice and manage their own intake within the provided 
boundaries. The fact that children are unaware of the limitation might therefore have a more 
positive impact on their development of autonomy, than when control is exerted in a more 
obvious/overt way, for instance by (constantly) saying ‘no’[188]. At this point it needs to be 
highlighted that using a study sample of 24-month-old children might be a limitation of this 
investigation. In contrast to mothers of older children who have great autonomy in choosing 
their own foods, mothers of 24-month-old children might not perceive a need for either type 
of restriction yet.  
 
Table 60: Overview of hypothesised associations between parenting dimensions and authoritative 
feeding practices – positive associations provide evidence for convergent validity; no association 
supports discriminant validity. 
 Autonomy-encouragement Overprotection 
Feeding practices Hypothesis Hypothesis 
Family Meal Setting 9 0 
Structured Meal Setting 9 0 
Structured Meal Timing 9 0 
Covert Restriction 9 0 
Overt Restriction 0 9 
‘Non-responsive feeding practices’   
Distrust in Appetite 0 9 
Reward for Behaviour 0 9 
Reward for Eating 0 9 
Persuasive Feeding 0 9 
 
In contrast, inverse or non-significant associations between ‘Autonomy-encouragement’ and 
the non-responsive feeding practices were perceived as evidence for discriminant validity 
since these constructs were not expected to be positively related. Instead, this second 
component of authoritative feeding practices (non-responsive feeding) was hypothesised to 
be associated with ‘Overprotection’. This is elaborated next.  
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Overprotection is characterised by the exclusion of outside influences or intrusion and has 
shown to ‘encourage prolonged and age-inappropriate dependency’ in children[129]. This 
parenting approach has been associated with undermining the key developmental goals of 
individuation, autonomy and independence. Its potential adverse effect on the child’s 
capacity to self-regulate is of particular interest here[129, 130, 372, 373]. While an overprotective 
parenting approach might relate to, for example, the child’s emotional regulation, a more 
domain-specific association can be seen in the feeding context where controlling/non-
responsive feeding practices such as restriction, pressure or using food for non-nutritive 
purposes are potentially associated with undermining the child’s self-regulation of energy 
intake[69, 209, 210]. Thus, overprotective parenting and the abovementioned feeding practices, 
both assess behaviours that overly control the child’s life, while largely ignoring or 
overriding the child’s cues and needs. The parenting dimension ‘Overprotection’ was 
hypothesised to positively correlate with the four newly formed non-responsive feeding 
practices scales (i.e. convergent validity).  
 
In addition, ‘Overt Restriction’ was also hypothesised to associate positively with 
‘Overprotection’ due to its similarity with the four non-responsive feeding practices (see 
Chapter 5). The pattern of overprotective parents limiting their children’s exposure to 
potentially threatening or unhealthy experiences in general, in order to protect them from 
danger[374], might possibly translate into the feeding context where unhealthy foods (i.e. junk 
foods, sweets, high-fat foods) are limited to a minimum or completely banned from the 
home.  
 
In contrast, no significant or inverse associations between ‘Overprotection’ and the structure-
related feeding practices were expected, given their hypothesised associations with 
‘Autonomy-encouragement’ and the assumption that the two parenting dimensions would be 
inversely or not associated with each other. Lack of strong positive results was therefore seen 
as evidence for discriminant validity. 
 
Section 6.2 describes the particular sample, the analysis used and the structural model tested 
in this chapter. Associations between overprotective and autonomy-encouraging parenting 
and maternal feeding practices are presented in Section 6.3. Results are summarised and 
further discussed in Section 6.4.   
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6.2 METHODS 
6.2.1 Study Sample 
The same study sample (n=462) was used as in Chapter 5.  
 
6.2.2 Measures  
6.2.2.1 Maternal feeding practices 
The nine feeding practices constructed and confirmed in Chapter 5 were used as latent 
variables, including their indicator variables and measurement errors. Feeding practices that 
were potentially supportive of the development of autonomy in eating and that were related 
to the provision of a structured meal environment, included: Family Meal Setting (3 items), 
Structured Meal Timing (3 items), Structured Meal Setting (4 items), and Covert Restriction 
(4 items). Non-responsive feeding practices with a potential unfavourable impact on the 
child’s intrinsic capability for intake regulation included: Distrust in Appetite (4 items), 
Reward for Behaviour (6 items), Reward for Eating (6 items), Persuasive Feeding (6 items), 
and Overt Restriction (4 items). Higher scores on all feeding practices indicate more frequent 
performance of that practice; for instance a high score on ‘Structured Meal Timing’ indicates 
that the mother is more likely to organise/decide on the time for a snack or meal (also refer 
to Table 53, p.189).   
 
6.2.2.2 Maternal general parenting 
As described in Chapter 3, Section 3.4.2, general parenting was assessed on three dimensions 
using validated questions from the Longitudinal Study of Australian Children (LSAC): (1) 
warmth, (2) overprotection, and (3) autonomy-encouragement. Only the latter two were used 
in this chapter. Composite scores (i.e. weighted mean scores) were created for both 
dimensions43. The composite score for the parenting dimension ‘Autonomy-encouragement’ 
was calculated using validated factor score weights from LSAC (see Table 21, p.118). Factor 
score weights necessary to calculate the ‘Overprotection’ composite score were not available 
from LSAC and were obtained via a CFA within the NOURISH sub-sample used for this 
research (n=462). Results from the CFA on the congeneric model of ‘Overprotection’ are 
shown in Appendix D. Briefly, the composite scores for each participant were obtained by 
                                                     
43 Since it is unlikely that each item contributes in an equal amount to the construct (i.e. same regression weights 
as in a parallel or tau-equivalent measure)[375], it has been suggested that the simple addition of item scores 
without taking into account their relative contributions to the construct is incorrect (i.e. unweighted mean scores). 
The recommended alternative is to use the factor score regression weights (or factor score weights) as a means of 
taking the factor loadings of each indicator variable into account. 
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multiplying the rescaled44 factor score weights with their respective items (i.e. observed 
values). All ‘weighted items’ loading onto one factor (e.g. overprotection) were then 
summed, producing composite scores between 1 and 5.   
 
6.2.2.3 Covariates 
Nine maternal and child characteristics were included as measured/observed variables for 
model adjustment45. More detail about the assessment of these is provided in Chapter 3, 
Section 3.4.4. 
Child Maternal 
• Birthweight (kg) 
• Age (months) 
• Gender 
• Temperament (STSI[9]) 
• Breastfeeding duration (weeks) 
• BMI 4 months postpartum 
• Age (years) 
• Education level (university; no university) 
• Mental health (K10[10]) 
 
 
Child age and maternal mental health were not normally distributed. This was expected as 
participants were contacted for the third NOURISH measurement time point around the 
child’s second birthday. Additionally, mothers were screened at recruitment for mental 
health issues as part of the eligibility assessment. Mothers in the clinical range for postnatal 
depression (using the Kessler Psychological Distress Scale – K10)[10] were deemed 
ineligible, referred to their general practitioner and mostly excluded from the NOURISH 
trial. In contrast to Chapter 5 where variables were excluded if they showed large Kurtosis 
values, this was not the case in this chapter. Instead, the two covariates were kept in the 
model and, as before (Section 4.2.3.1, p.138), the bootstrapping approach was applied to 
adjust for non-normality.    
 
6.2.3 Statistical Analysis  
The measurement model established in Chapter 5 was carried forward into this next more 
complex level of model testing – the structural model (this chapter and Chapter 7). It was 
decided to keep all nine feeding practice factors together and to test their associations 
simultaneously since they were shown to be correlated in Chapter 5. In line with this finding, 
the model tested included all covariances between the nine feeding practice factors, even if 
                                                     
44 The sum of factor score weights reflecting a particular factor was rescaled to 1 to ensure the composite score 
for that factor had the same scale as its contributing items. To this end, factor score weights of all contributing 
items to a factor were summed and each factor score weight was in turn divided by this sum. 
45 As mentioned in Chapter 3, the covariate ‘group allocation’ was only added in Chapter 7 where the child 
weight outcome variable was included in the structural model.    
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they were not statistically significant. Associations between maternal and child 
characteristics and the newly constructed feeding practices scales will be examined in 
Chapter 7. To determine associations between parenting dimensions and the newly formed 
feeding practices scales, over and above association of covariates with the feeding practices, 
the following model was adjusted for these. The structural model examined in this chapter is 
presented in Table 61. The same indicators of model fit were used as in Chapter 4 (see upper 
part of Table 31, p.139). 
 
Table 61: Investigation and respective model specifications – Model II 
 Investigation  Structural model Model specification 
Parenting dimensions (Autonomy-
encouragement & Overprotection) 
& maternal feeding practices at 24 
months of age 
Model II Expansion of the full measurement 
model (i.e. Model I from previous 
chapter). Adjusted for maternal & child 
characteristics.  
 
Structural Model II: To determine associations of parenting dimensions with the newly 
constructed feeding practices scales, the full measurement model presented in Chapter 5 
(Figure 14: Model I with 40 items) was expanded. To this end, the two parenting dimensions 
‘Overprotection’ and ‘Autonomy-encouragement’ were entered into the model as continuous 
composite scores and nine covariates were added for adjustment. All paths between the 
following sets of variables were fitted: 
- 2 parenting dimensions & 9 feeding practices (see Table 60 for hypothesised 
associations)  
- 9 covariates & 2 parenting dimensions  
- 9 covariates & 9 feeding practices  
- ‘Overprotection’ & ‘Autonomy-encouragement’ (covariance for completeness of 
model).  
 
Figure 15 presents a very simplified outline of Structural Model II, not distinguishing 
between ‘Overprotection’ and ‘Autonomy-encouragement’. 
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Figure 15: Extremely simplified outline of Model II 
In contrast to the measurement models presented in Chapters 4 and 5, structural models are 
only presented as simplified versions within the chapter while the tested path diagram 
(without parameter estimates; AMOS output) is shown in Appendix I.  
 
6.3 RESULTS 
The main aim of this chapter was to examine associations between parenting dimensions and 
feeding practices. As shown in Table 62, Model II demonstrated satisfactory fit. Further 
results are presented below. 
 
Table 62: Goodness-of-fit statistics for Model II (n=462)  
Model description* χ2 (df) χ2/df RMSEA 
(Pclose; Lo 90) 
SRMR AGFI TLI CFI 
Model II 1829 (1069) 1.71 .04 (1.00; .04) .05 .83 .88 .90 
 
* The model was significant with χ2 and Bollen-Stine bootstrapped values of p<0.001 and p<0.01 respectively. χ2 
(df)=Chi-square (degree of freedom); χ2/df=Normed Chi-square; RMSEA=Root Mean-Square Error of 
Approximation; SRMR=Standardised Root Mean Square Residual; AGFI=Adjusted Goodness of Fit Index; 
TLI=Tucker-Lewis Index; CFI=Comparative Fit Index 
 
Contrary to expectation, the two parenting dimensions showed a significant positive 
correlation (r=0.26, p<0.001). Six of the 9 expected associations (convergent validity) were 
statistically significant, one approached significance, two were not significant; 8/9 expected 
non-significant associations (discriminant validity) were non-significant and one was 
statistically significant. Table 63 highlights that ‘Autonomy-encouragement’ was 
significantly positively associated with two feeding practices: ‘Structured Meal Setting’ and 
Parenting dimensions – Overprotection & 
Autonomy-encouragement 
Maternal 
feeding 
practices 
Child 
characteristics 
Maternal 
characteristics 
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‘Covert Restriction’ (p=0.058). ‘Overprotection’ was significantly positively associated with 
six out of the remaining seven feeding practices: ‘Distrust in Appetite’, Reward for 
Behaviour’, ‘Reward for Eating’, ‘Persuasive Feeding’, ‘Structured Meal Timing’ and ‘Overt 
Restriction’. ‘Family Meal Setting’ was not associated with either ‘Overprotection’ or 
‘Autonomy-encouragement’. A simplified version of the path diagram is presented in Figure 
16. All significant associations were small to medium in size (range: ß=0.10 for ‘Autonomy-
encouragement’ and ‘Covert Restriction’ to ß=0.29 for ‘Overprotection’ and ‘Distrust in 
Appetite’).  
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Table 63: Associations between two parenting dimensions and nine maternal feeding practices 
 Autonomy-encouragement Overprotection 
 
Feeding practices 
Hypothesis Result Hypothesis Result 
           B (SE) β (exact p-value)        B (SE) β (exact p-value) 
Family Meal Setting 9 .087 (.092) .044 (.343) 0 .013 (.087) .007 (.880) 
Structured Meal Setting 9 .204 (.065) .170 (.002) 0 -.065 (.061) -.056 (.287) 
Structured Meal Timing 9 .035 (.048) .042 (.463) 0 .110 (.046) .137 (.016) 
Covert Restriction 9 .149 (.078) .100 (.057) 0 -.009 (.074) -.006 (.905) 
Overt Restriction 0 -.147 (.085) -.107 (.083) 9 .202 (.081) .154 (.012) 
Non-responsive feeding practices       
Distrust in Appetite 0 -.103 (.066) -.085 (.116) 9 .341 (.063) .293 (<.001) 
Reward for Behaviour 0 -.004 (.070) -.003 (.950) 9 .241 (.066) .180 (<.001) 
Reward for Eating 0 .063 (.066) .047 (.342) 9 .283 (.063) .218 (<.001) 
Persuasive Feeding 0 .054 (.064) .045 (.397) 9  .281 (.063) .242 (<.001) 
Significant associations (p<0.05) are presented in bold. Higher scores on all variables indicate ‘more’ of the behaviour. 
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Figure 16: Simplified path diagram of Model II only showing standardised factor weights of 
significant associations  
 
6.4 DISCUSSION 
The aim of this chapter was to examine the construct validity of the newly constructed 
Authoritative Feeding Practices Questionnaire. Evidence for construct validity was provided 
for seven of the authoritative feeding practices, with both convergent and discriminant 
validity, evident. In a field where past research has produced largely mixed and contradictory 
associations between parenting and feeding, this is a notable result. Construct validity of the 
two remaining feeding practices – ‘Structured Meal Timing’ and ‘Family Meal Setting’ – is 
questionable, since contrary to the respective hypotheses, either an unexpected or no 
association with two measures of general parenting dimensions was found. The confirmed 
hypothesis will be briefly discussed first, before explanations for the unexpected findings are 
considered.   
 
Autonomy-
encouragement 
Overprotection 
Persuasive 
Feeding 
Overt  
Restriction 
Reward for 
Eating 
Family Meal 
Setting 
Reward for 
Behaviour 
Covert 
Restriction 
Distrust in 
Appetite 
Structured Meal 
Setting 
Structured Meal 
Timing 
.29
.17
.14
.10
.18
.15
.22
.24
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As hypothesised, higher ‘Autonomy-encouragement’ was positively associated with a more 
structured meal setting (i.e. child had to sit at the table during meals and not wander around) 
and with mothers more frequently applying covert restriction (approaching significance) to 
limit children’s exposure to or intake of certain foods, such as lollies, snacks, biscuits or 
cakes. Items to assess autonomy-encouragement focused mainly on reasoning with the child 
about understanding and obeying rules[8]. This behaviour appears to translate to the feeding 
context. Mothers who more frequently encouraged autonomy were also more likely to set 
rules regarding mealtime behaviour (i.e. sitting down while eating) and to firmly ensure that 
the child followed through with this guidance.  
 
Since a structured meal setting may help the child focus on eating (instead of the TV) and the 
interaction with the family[363], mothers possibly use or even set up these teachable moments 
to support their children in becoming more independent (eaters) and experiment with 
autonomy (e.g. self-feeding) within the regulations and supportive network of the home 
environment[371]. Guiding children in making own choices and providing them with 
opportunities to practise new skills (e.g. serving themselves) during family mealtimes has 
been previously described as essential for the development of autonomy and hypothesised to 
positively impact on children’s food preferences, eating behaviours and ability to self-
regulate according to hunger and satiety cues[376]. Similarly, while children are prevented 
from encountering certain tempting food scenarios (i.e. those limited due to covert 
restriction), they may be in charge of managing their food intake within the given (parent-
determined) circumstances, for instance making choices within the home from those 
(healthy) foods that are made available to them. Although this sample included children 
much older than those studied here, Bassett and colleagues[368] found that parents controlled 
and monitored the environment within which their 13-19-year-old adolescent children were 
given independence and responsibility. While parents granted autonomy, this only occurred 
at home in a context they had set up and considered to be healthy. For instance, at home 
adolescents were allowed to make food choices but only within a household which their 
parents stocked with food they wished their teens to eat. 
   
‘Overprotection’ showed, as expected, positive associations with the five practices related to 
non-responsiveness in the feeding context – ‘Distrust in Appetite’, ‘Reward for Behaviour’, 
‘Reward for Eating’, ‘Persuasive Feeding’, as well as ‘Overt Restriction’. A high level of 
control and thus ignoring the child’s wants and cues in order to ‘protect’ children from all 
sorts of problems appears to go hand in hand with non-responsiveness within the feeding 
context (see Figure 3). Although ‘Overprotection’, as measured here, includes putting the 
child’s need before the parent’s own[8], this does not appear to be particularly well expressed 
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in responsive feeding, that is, feeding according to the needs and hunger/satiety cues of the 
child. Instead, in their attempt to be protective, mothers appear to over-ride or ignore their 
child’s input regarding the decision about how much the child wants or needs to eat. This 
over-powering behaviour within the feeding context has been previously reported in the 
literature (e.g. forceful or restrictive feeding)[214]. Additionally, potentially as a means of 
keeping control and shaping behaviour according to their own needs and expectations, 
mothers more frequently reported using food for non-nutritive purposes: either as reward[142, 
377, 378], or to regulate emotions[5] and behaviour[140, 141].  
 
Finally, ‘Overprotection’ seems to be driven by certain maternal concerns or feelings of 
responsibility to secure their children and keep them away from any source of danger (either 
to health or well-being)[374]. In line with this, ‘Persuasive Feeding’ as expressed in the 
feeding context, shows a similar drive based on mothers’ concern about their child’s health 
and optimal growth; in particular mothers’ sense of responsibility to ensure their child does 
not become underweight[379]. ‘Overprotection’ as a more general parenting characteristic, 
therefore seems to translate well into the feeding context where mothers, worrying about the 
child’s nutritional development and thus not believing in or ignoring the child’s own (self-
regulating) capabilities, take over managing feeding/the eating situation for their child and in 
turn engage less frequently in responsive feeding practices[175]. Supporting this line of 
argumentation is the finding that ‘Overt Restriction’, as another type of non-responsiveness 
in the feeding context, was positively associated with ‘Overprotection’.  
 
Providing evidence for the discriminant validity of the new feeding practice measurement 
tool, is the fact that no significant associations were found between ‘Autonomy-
encouragement’ and the four non-responsive feeding practices. Similarly, all structure-
related feeding practices except for one (‘Structured Meal Timing’) were unrelated to 
overprotective parenting. 
 
Two findings were different from the hypothesis that autonomy-encouraging parenting 
would be related to greater implementation of structured mealtimes: 1) ‘Family Meal 
Setting’ was not significantly associated with ‘Autonomy-encouragement’; and 2) 
‘Structured Meal Timing’ was also not significantly associated with ‘Autonomy-
encouragement’ but was associated with ‘Overprotection’. While parents are supposed to 
decide what, when, and where food is provided in order for children to develop healthy 
eating habits[207, 223], in the present study only support for the last point was found. To 
encourage autonomy within the feeding context, mothers appear to be more likely to set rules 
about where and how meals may or may not be eaten. One possible explanation for the lack 
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of expected associations between structure and ‘Autonomy-encouragement’ might be the 
fact that the two peculiar structure-related feeding practices were measured through three 
indicator variables each. This represents the smallest number possible for the measurement 
of a construct[346, 351, 362] and might therefore indicate that these two constructs are not as well 
operationalised as some of the other maternal feeding constructs.  
 
Contrary to the hypothesis of no association, ‘Overprotection’ (instead of ‘Autonomy-
encouragement’) showed a significant positive association with ‘Structured Meal Timing’. 
This association indicated that more overprotective parents have more structured mealtimes 
and grant less autonomy to their children when it comes to making a decision about when to 
have a snack or eat a meal. While one would expect that if parents provided structure they 
would do so across different circumstances, the unexpected significant association was only 
found for structuring the child’s meal timing but not the setting/location. While 
overprotective parents might perceive it as more essential to decide when the child can eat 
snacks or meals, compared to insisting that the child should eat sitting down, the rationale for 
this distinction in findings is unclear and further work is required to verify the results. As 
previously alluded to, the varying associations with structured meal timing and setting could 
be due to the distinct nature of the individual measurement scales. While ‘Structured Meal 
Timing’ only consists of three items and shows a smaller response range (see Table 22 
Chapter 5), the measure of ‘Structured Meal Setting’ showed a higher internal consistency 
(Coefficient H 0.80 vs. 0.70). Consequently, the latter measure might be more precise[337] and 
therefore capture the ‘true’ association with ‘Overprotection’ (i.e. none).    
 
Finally, both parenting dimensions were significantly positively correlated. Although this 
might be unexpected and indicate that the two dimensions are not as distinct as maybe 
desirable for the establishment of convergent validity of the newly constructed Authoritative 
Feeding Practices Questionnaire, three points need to be considered. First, as outlined in the 
introduction, these dimensions were conceptualised as being related to trust in the child and 
it was expected that overprotective parents would lack trust in their child, while those high in 
autonomy-encouragement would trust their child and seek ways to extend the child’s 
independence. Additionally, both dimensions of parenting have a shared foundation in the 
requirement of rules and restrictions. In particular, the ‘Autonomy-encouragement’ items 
reflect behaviours where the parent discusses and reasons with the child about rules (e.g. 
‘Give this child reasons why rules should be obeyed’), whereas parents who are high in 
‘Overprotection’ have excess restrictions (e.g. ‘Try to protect child from all of life’s 
difficulties’). Therefore, it is conceivable that parents who try to exert greater protection over 
their child, are also more verbal in explaining how and why they are doing this. Second, 
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‘Overprotection’, which on face value expresses the more negative parenting dimension 
compared to ‘Autonomy-encouragement’, was associated with those maternal feeding 
practices that might have a harmful impact on self-regulation (e.g. non-responsive feeding 
practices and overt restriction; see Figure 3). Third, there appears to be a difference between 
the two parenting scales. The fact that ‘Overprotection’ and ‘Autonomy-encouragement’ 
were not associated with the same feeding practices but related largely, as predicted, to 
distinct practices, underscores the convergent and discriminant validity of the Authoritative 
Feeding Practices Questionnaire and further provides evidence for the factor structure by 
highlighting conceptual differences between the feeding practices assessed by the newly 
constructed tool.   
 
To finalise the validation procedure for the Authoritative Feeding Practices Questionnaire, it 
can be summarised that across the last two chapters different types of validity (and 
reliability) were established:  
1) Face validity through a priori (theoretical) item selection to assess authoritative 
feeding practices   
2) Factorial validity through confirmation of the hypothesised factor structure 
(statistical) 
3) Construct (i.e. convergent and discriminant) validity through confirmation of the 
majority of hypothesised associations with two measures of general parenting 
 
6.4.1 Considerations and Recommendations  
The aim of this chapter was to test construct validity of the newly constructed Authoritative 
Feeding Practices Questionnaire (AFPQ). According to a 2012 review of methods to assess 
parental feeding practices[164], the examination of this type of validity as part of the 
questionnaire validation procedure is relatively rare. Only two studies[4, 146] using the Child 
Feeding Questionnaire[3] investigated construct validity (defined by authors as: correlation 
with another measurement of the same or similar constructs), while this validity testing had 
not been performed in the original validation study by Birch and colleagues[3]. Similarly, 
Pinard et al.[177] concluded in their 2012 review that validation studies investigating 
associations with ‘effects, or outcomes, of the latent construct’ are frequently overlooked. 
Instead, the authors requested that  
“this method should be employed more often when building measurement and 
theoretical models in concert with survey development and validation ... If more 
deliberate action is taken to improve and validate existing tools and create new 
ones with greater emphasis on appropriate measurement models and forms of 
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psychometric testing, the evidence base behind childhood obesity interventions 
and epidemiological studies focusing on the home environment will be 
advanced” (p. 106-107).  
 
In line with these requests, we have constructed and successfully validated a measure of 
authoritative feeding practices. According to this validation procedure, the newly constructed 
AFPQ appears to be a useful tool. However, the AFPQ still needs to be further validated in 
the future. This will be discussed in Section 8.3.1. 
 
While historically the focus has often been on styles (parenting or feeding), authors have 
supported assessment of parental influences along separate dimensions[111]. Although the 
AFPQ includes sub-scales of structure (demandingness) and non-responsiveness, it is not the 
intention to create styles out of these. Separate and clearly defined practices are a better 
target in interventions since specific feeding behaviours can be deduced from questionnaire 
items and translated into intervention messages. Additionally, change (an intervention effect) 
might be more easily measured using specific feeding practices and comparing how mothers 
performed before and after an intervention on the respective practice. Following on from 
this, using general parenting dimensions (not parenting styles) was beneficial for the 
examination of construct validity since these dimensions were more easily aligned to the 
abovementioned individual feeding practices. This advantage was in addition to those 
already outlined in Section 2.4.1.3 on page 34. However, while it was found that parenting 
translates into other, more domain-specific (i.e. feeding), interactions between parent and 
child, there is a need to further explore these associations with more comprehensive and 
additional parenting measures (see Section 8.2.2 regarding this limitation of the parenting 
measures).  
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Chapter 7: Maternal Feeding Practices, Child 
Weight and the Moderating Impact of 
Parenting Warmth 
7.1 INTRODUCTION 
Face validity, along with the factorial and construct validity of the AFPQ have been 
presented for the thesis sample in the previous two chapters. The next step is to determine 
whether the new feeding measurement tool is associated with child weight. With the aim of 
exploring the pathways to childhood obesity, much research has focused on parental 
influences, in particular feeding (see Section 2.5.3). Previously used measures of feeding 
practices have been related to child outcomes such as weight[109, 184, 228]. Therefore, the first 
aim of this chapter was to determine whether maternal feeding practices, assessed using the 
newly constructed tool, were cross-sectionally associated with child weight at 24 months of 
age. As in Chapter 6, a comprehensive set of covariates (i.e. maternal and child 
characteristics which have been shown to relate either to maternal feeding or child weight; 
Chapter 2, Section 2.6), was included for model adjustment. It was hypothesised that the four 
non-responsive feeding practices (‘Distrust in Appetite’, ‘Reward for Behaviour’, ‘Reward 
for Eating’ and ‘Persuasive Feeding’) from the AFPQ represent inappropriate behaviours and 
thus may be negatively associated with child outcomes such as weight (i.e. higher weight). 
Conversely, it was hypothesised that the five feeding practices scales from the new AFPQ 
that represent structure and limits (‘Family Meal Setting’, ‘Structured Meal Setting’, 
‘Structured Meal Timing’, ‘Covert Restriction’ and ‘Overt Restriction’) are appropriate 
behaviours and thus may show a positive association with child outcomes such as weight 
(i.e. lower weight). 
 
As outlined in the literature review (Part II), some authors have suggested that the broader 
context of parenting moderates the influence of specific feeding practices on child weight[111, 
116, 164, 195, 310]. Nevertheless, few studies to date have included parenting as a moderator of the 
hypothesised relationship between feeding practices and child eating behaviour or weight. 
Kremers et al.[321], Musher-Eizenman[233], and Van der Horst et al.[133] provide evidence that 
feeding practices such as restriction of desirable foods only support healthy child eating 
behaviours when parents use restriction within the context of an authoritative parenting style 
(or moderate strictness and high involvement as in Van der Horst et al.[133]). Only Tung and 
Yeh[260] used child weight (instead of eating behaviour) as an outcome variable, and found a 
similar moderation effect of parenting style.  
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Thus, the second aim of this chapter was to examine whether general parenting moderated 
associations between maternal feeding practices and child weight, with a focus on parenting 
warmth. In line with the hypotheses outlined for Aim 1, only the sub-set of feeding practices 
scales from the new AFPQ that represent structure and limit setting within the feeding 
context were considered46. They were judged as potentially varying in their impact on child 
outcomes according to the broader parenting context (i.e. ‘how it is done’): whether structure 
and rules in feeding are beneficial for child weight may depend on whether structure is 
delivered with the expression of warmth. High structure and control/demandingness, 
combined with high warmth and responsiveness, is regarded as ‘authoritative’ parenting[132, 
218] or feeding[2, 380] (see Part II Literature Review) and believed to result in optimal outcomes 
for children. In this study, it was hypothesised that high structure/limit setting in the feeding 
domain (as assessed by the five AFPQ structure-related feeding practices scales) would be 
associated with better child weight outcomes (lower child weight-for-age z-scores [WAZ] at 
24 months of age) when delivered in the context of high maternal warmth (general parenting 
domain).  
 
The specific aims of this chapter are to:  
(i) Examine the associations between the 9 AFPQ feeding practices scales and child WAZ, 
adjusted for covariates (Section 7.3.1) – Model III  
(ii) Examine group differences in the associations between maternal structure-related feeding 
practices and child WAZ for mothers with high and low warmth in parenting (i.e. 
moderating variable) (Section 7.3.2) – Model IV  
 
7.2 METHODS 
Section 7.2 extends the method section from the previous chapter (Section 6.2) and only 
describes the particular sample and analytic features relevant for this chapter. The sequence 
of the structural model testing is also outlined.  
 
7.2.1 Study Sample 
Cases with missing anthropometric data (n=3; see Section 3.3.3.1) were not included in this 
chapter as weight data were used in the structural model. Additionally, one participant was 
                                                     
46 As indicated above, the non-responsive feeding practices (‘Distrust in Appetite’, ‘Reward for Behaviour’, 
‘Reward for Eating’ and ‘Persuasive Feeding’) were judged as being likely to have adverse effects on children’s 
weight (they override a child’s satiety), irrespective of the broader parenting context, and were therefore 
excluded. 
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identified as an outlier (child WAZ >6) and therefore also excluded. Accordingly, 458 
participants were included.  
 
To determine whether there were any differences in the associations between feeding 
practices and child weight for participants who received the NOURISH intervention and 
those in the control group, a multi-group analysis was conducted with ‘group allocation’ as 
moderator (see method described for the multi-group analysis with ‘parenting warmth’ as 
moderator, Section 7.2.3). As no substantive differences between intervention and control 
group were found, results will be presented for the whole sample only.    
 
7.2.2 Measures  
Structural Model II from Chapter 6 was expanded for this chapter. The following alterations 
were made: 
• Parenting autonomy-encouragement and overprotection were removed 
• Parenting warmth was used as moderator (see below) 
• Child weight-for-age z-score at 24 months of age was included as outcome variable 
• NOURISH group allocation was included as covariate (dichotomous variable) to 
take known intervention effects of NOURISH into account[328] 
• Maternal feeding practices and covariates otherwise remained the same as in Section 
6.2.2 
 
7.2.2.1 Parenting Warmth 
Of the three parenting dimensions assessed for this thesis, only warmth was used in this 
analysis. Following the same procedure as that described in Chapter 6, Section 6.2.2.2, the 
composite score was calculated, using validated factor score weights from LSAC (see Table 
21, p.118).  
 
Maternal ‘warmth’ was used as the moderating (or grouping) variable and therefore not 
directly included in the model, but used as a categorical variable to perform multi-group 
analyses. As previously described in Chapter 3, Section 3.4.2, this variable was 
dichotomised, using the 33/67th percentile cut-point, resulting in the following sample sizes 
per group: 1) low warmth= 154 mothers and 2) high warmth= 304 mothers. Notably, the 
label ‘low warmth’ has to be treated with caution since mothers categorised into that group 
were not showing markedly low levels of warmth but rather presented the lowest 33% of this 
community sample where warmth in general was high (Mean=4.25; SD±0.23). On a scale 
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from 1 (low warmth) to 5 (high warmth), mothers in the ‘low warmth’ category still scored 
between 3.4 and 4.6. Consequently, the more appropriate label ‘lower warmth’ will be used.   
 
7.2.3 Statistical Analysis 
To answer the research questions, two sequential models were tested. These are outlined 
next.  
 
7.2.3.1 Sequence of structural model testing  
The two different models examined in this chapter are presented in Table 64. 
 
Table 64: Investigations and respective model specifications – Models III & IV 
Investigations Structural 
models 
Comments/ 
Model specification 
Maternal feeding practices & child 
weight at 24 months of age, adjusted for 
covariates (maternal & child 
characteristics & group allocation)  
Model III* Child weight; 9 latent variables for FP; all FP 
correlated; 9 correlations between covariates; 
all associations between covariates, feeding & 
weight taken into account 
Moderating impact of parenting warmth 
on the association between structure-
related maternal feeding practices & 
weight at 24 months of age 
Model IV Model III was re-fitted for the ‘high’ & 
‘lower’ warmth groups separately. Only 
associations with 5 structure-related FP were 
of interest 
* In line with the sequence of labelling the structural models of this thesis, this model follows Model II which 
was presented in Chapter 6 (Table 61). FP=feeding practices 
 
Structural Model III: To determine whether any of the newly constructed feeding practices 
scales were associated with child weight, Model III included the nine feeding practices 
(entered as latent variables; all covariances included), nine maternal and child characteristics 
as well as group allocation (entered as measured variables; covariance-inclusion was based 
on a preliminary test47), and the measured variable child weight-for-age z-score (WAZ). All 
associations between covariates (maternal and child characteristics), feeding and weight 
were taken into account, even if not significant48. Since most of the covariates were unlikely 
to be influenced by maternal feeding, these characteristics were seen as ‘logical precursors’ 
and were placed in the model with arrows pointing towards feeding practices. Although 
these arrows imply causality, it needs to be kept in mind that data were cross-sectional.  
 
                                                     
47 See Appendix I. Adding any further path was not deemed necessary. 
48 For covariates that were not significantly associated with any of the feeding practices: if they showed a 
significant association with child weight, they were included in the model. If not, the individual covariate was 
removed from the model. 
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Unlike traditional multivariable regression analysis that only examines associations between 
covariates and an outcome variable, Structural Equation Modelling simultaneously examines 
the associations of covariates (maternal and child characteristics) with both the independent 
(feeding practices) and outcome (child WAZ) variables. Any association between maternal 
feeding practices and child WAZ was therefore determined, over and above the effect of 
covariates on WAZ (i.e. the variance explained in the outcome variable, after adjusting for 
the amount of variance explained by the covariates). Identifying the associations between the 
covariates and child WAZ, was not an aim of this research and is therefore not discussed in 
detail in the results or discussion.  
 
Thus, the full structural model included the associations between the key independent 
variables (i.e. feeding practices) and the outcome variable (i.e. child WAZ), adjusted for 
relevant covariates including NOURISH group allocation. Figure 17 presents a very 
simplified outline of this full structural model49. The tested path diagram (without parameter 
estimates; AMOS output) is shown in the Appendix J. 
 
 
 
 
 
 
Figure 17: Extremely simplified outline of Model III 
 
Structural Model IV50: Structural Model III was ‘fitted’ for two groups of the parenting 
dimension (i.e. ‘high’ vs. ‘lower’ warmth) and was then compared across both to determine 
any group differences on any level of model specification (i.e. testing for model invariance). 
See Figure 18 for an outline of the five levels of model specification. As indicated in the 
introduction to this chapter, there was a particular interest for group differences with regard 
to associations between the five structure-related feeding practices (‘Family Meal Setting’, 
‘Structured Meal Setting’, ‘Structured Meal Timing’, ‘Covert Restriction’ and ‘Overt 
Restriction’) and child WAZ.  
                                                     
49 Although the presented model might imply that potential mediation effects of maternal feeding practices were 
considered, these were not investigated. Direct associations between covariates and weight were only included to 
adjust for their effect when examining associations between feeding practices and weight. It was expected, 
however, that any influence of covariates would necessarily occur through an effect of feeding practices on 
weight. These, in turn, may only influence weight through first impacting the child’s eating behaviour.  
50 Although no new model was fitted at this step, for consistency reasons, this step is called Structural Model IV.  
Maternal 
feeding 
practices 
Child 
characteristics 
 
Child weight 
Maternal 
characteristics 
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Figure 18: Five levels of model specification 
Note: Theoretically associations between feeding practices and weight are considered as ‘Structural weights’ 
since WAZ is not part of the measurement model but seen as an outcome variable/‘result’ of feeding practices. 
However, due to the particular model specification, AMOS identified those associations as ‘measurement 
weights’. 
 
Moderating impacts, not to be confused with moderation analysis where the moderating 
variable is added to the model (e.g. performed in multivariate regression), were examined 
utilising the so-called multi-group analysis in AMOS. Differences in associations between 
structure-related feeding practices and child WAZ across two different groups based on 
mothers’ levels of parenting warmth were determined. Two different approaches were used 
to examine these differences. First, Structural Model III, as presented above, was fitted for 
the high and lower warmth groups separately with all parameters freely estimated (the 
unconstrained model). This model was then increasingly constrained to be equal across both 
groups, following the levels outlined in Figure 18. Since all these instances of the 
constrained model were nested within the unconstrained (baseline) model, they were in turn 
compared to the previous (less constrained version), using the χ2 difference test, as well as 
the more practical CFI difference test[190, 381]51. A significant change in χ2 or a change in CFI 
of greater than 0.001[190], indicated that the more constrained model should be considered a 
poorer fit to the data than the less constrained version. This would indicate that one or more 
of the parameters that had been constrained to be equal at that particular level, in fact 
differed between mothers of the high versus lower warmth groups (i.e. evidence for non-
invariance). This procedure has been called ‘testing for the equivalence/invariance of a 
causal structure’[190].  
 
                                                     
51 Based on critique by applied researchers that the chi-square test is too stringent for invariance testing, a 
difference in CFI has been suggested as a better indicator for decision making.  
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The second approach focused only on the measurement weights in the model (not the 
structural weight, variances, covariances or residuals). Each measurement/regression weight 
based on the unconstrained model was compared across mothers in high and lower warmth 
groups. Using the z-score cut-points (i.e. difference in parameters >1.65, 1.96 or 2.58), it was 
then decided whether the regression weight significantly differed between the high and lower 
warmth groups. Specifically, the ‘Critical ratios for differences between parameters’ matrix, 
was used to detect group differences: “This matrix has a row and column for each parameter 
of the model. Each off-diagonal entry in the matrix gives a statistic for testing the hypothesis 
that some two model parameters are equal in the population” (AMOS help[341]). 
Examination of the same path (i.e. regression weight) across groups resulted in a z-score for 
the difference in parameter comparison which allowed significance testing (H0 = parameter is 
equal for both groups and the z-score therefore close to or equal to 0). For example, the path 
between ‘Family Meal setting’ and child WAZ was labelled ‘par1’ for ‘high warmth’ and 
‘par56’ for ‘lower warmth’. If the matrix value for ‘par1’ and ‘par56’ was >1.65 (or 1.96 or 
2.58), it was considered to be significantly different (at p<.1, p<.05, or p<.01 respectively) 
for the high and lower warmth groups as the z-score was ≥1SD away from 0. Consequently, 
parenting warmth would be considered a moderator of the relationship between ‘Family 
Meal Setting’ and child WAZ.  
 
While the first approach was used to determine if parameters along the different model 
specification levels differed for the high versus lower warmth groups, a significant finding 
for the comparison of the unconstrained model to the one in which measurement weights 
were constrained to be equal, was the only finding of interest to this thesis52. Only at this 
model specification level could a changed association between the five structure-related 
feeding practices and child WAZ, depending on mothers’ level of warmth, be detected. The 
second approach was then used to verify the existence of significant differences and to 
determine which regression weights varied between the two groups. 
 
7.2.3.2 Goodness­of­fit assessment 
The goodness-of-fit indices outlined before were used (see Section 4.2.3.2, p.138). 
Modification indices and the standardised residual matrix were not considered as there was 
no planned intention of modifying the factor structure to improve model fit.   
 
                                                     
52 Therefore the remaining model comparisons were not presented here. 
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7.3 RESULTS 
The first aim of this chapter was to examine associations between maternal feeding practices 
and the child weight outcome variable, adjusted for a range of covariates. As shown in Table 
65, Model III demonstrated satisfactory fit. Further results of Model III and Model IV are 
presented below. 
 
Table 65: Goodness-of-fit statistics for model fit (n=458) 
Model description* χ2 (df) χ2/df RMSEA 
(Pclose; Lo 90) 
SRMR AGFI TLI CFI 
Model III 1795 (1078) 1.67 .04 (1.00; .04) .05 .84 .89 .91 
 
*The model was significant with χ2 and Bollen-Stine bootstrapped values of p<0.001 and p<0.01 respectively. χ2 
(df)=Chi-square (degree of freedom); χ2/df=Normed Chi-square; RMSEA=Root Mean-Square Error of 
Approximation; SRMR=Standardised Root Mean Square Residual; AGFI=Adjusted Goodness of Fit Index; 
TLI=Tucker-Lewis Index; CFI=Comparative Fit Index 
 
7.3.1 Associations between Maternal Feeding Practices and Child 
Weight at 24 Months of Age, Adjusted for Covariates – Model III 
As shown in Table 66, when examined for the full sample, none of the maternal feeding 
practices was significantly associated with child WAZ at 24 months of age. Together, the 10 
covariates and 9 feeding practices explained 19% of the variance in the child’s WAZ.  
 
Table 66: Associations between maternal feeding practices and child WAZ at 24 months (n=458) 
 Unadjusted, individual models Adjusted models including 
covariates & covariances 
between all feeding practices 
Feeding practices B (SE) ß P-
value
B (SE) ß P-
value 
Family Meal Setting -0.020 (0.036) -0.027 .574 -0.024 (0.041) -0.032 .567 
Structured Meal Setting 0.080 (0.062) 0.067 .199 0.123 (0.071) 0.102 .084 
Structured Meal Timing -0.036 (0.096) -0.020 .712 0.045 (0.109) 0.026 .680 
Covert Restriction -0.036 (0.050) -0.037 .468 -0.018 (0.059) -0.018 .768 
Overt Restriction -0.055 (0.072) -0.046 .447 0.026 (0.087) 0.024 .769 
Non-responsive feeding practices       
Distrust in Appetite 0.044 (0.062) 0.038 .481 0.253 (0.300) 0.210 .399 
Reward for Behaviour  0.039 (0.056) 0.036 .482 0.070 (0.129) 0.065 .589 
Reward for Eating 0.023 (0.053) 0.021 .665 0.149 (0.178) 0.137 .405 
Persuasive Feeding -0.051 (0.064) -0.043 .425 -0.448 (0.361) -0.373 .214 
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Significant associations between maternal feeding practices and child and maternal 
characteristics are presented in Table 67. The path diagram and a more detailed table with all 
associations between feeding practices and covariates are shown in Appendix K. As 
expected, with the exception of birthweight53, all maternal and child characteristics were 
significantly associated with at least two maternal feeding practices at 24 months of age. 
Although the three strongest associations were with the variable ‘group allocation’, this 
variable was included only to adjust for known NOURISH intervention effects[328], not 
because it was a focus of this thesis, and therefore it will not be further discussed. 
 
 
 
                                                     
53 Birthweight was significantly associated with WAZ (ß=0.32, p<0.001) and therefore retained in the model.  
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Table 67: Significant (p<0.05) associations between maternal and child characteristics# and nine maternal feeding practices (n=458) 
 Non-responsive feeding practices Structure-related feeding practices 
Covariates (reference group) Distrust in 
Appetite 
Reward – 
Behaviour 
Reward – 
Eating 
Persuasive 
Feeding 
Structured 
Meal Setting 
Structured 
Meal Timing 
Family 
Meal 
Setting 
Covert 
Restriction 
Overt 
Restriction 
Child  ß-value ß-value ß-value ß-value ß-value ß-value ß-value ß-value ß-value 
Age1 .116 .113 .092 - - -.142 -.135 - - 
Gender (male) - .121 .101 - - - - - - 
Birthweight - - - - - - - - - 
Temperament, easy-difficult - .197* .146 - -.110 - -.097  - - 
Maternal          
Age1 - -.128 -.109 -.112  - - -.226* - - 
Education (no uni degree) - - - - - - -.108  .181* - 
BMI2 - - - - - -.241* - - -.164  
Breastfeeding duration -.232* -.103 -.116 -.210* .113 - .250*  .122 - 
Mental health1, distress - .202* - .173* - - - - .170 
Group allocation (control) -.463*  -.159* -.279* -.341* - - .168* - - 
# Associations between NOURISH group allocation and maternal feeding practices are only included for completeness; intervention effects were not the focus of this thesis and thus beyond the 
scope of this chapter. Birthweight was included in the first place for its association with child weight, not feeding practices. 
1 Measured at 24-months-assessment (questionnaire);  
2 Measured at 4-months-assessment (weight and height measured) 
* Significant at p<0.001 
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7.3.2 Moderating Impacts of Parenting Warmth – Model IV 
As shown in Table 68, there were no group differences between the high and lower warmth 
mothers according to the χ2 difference test or change in CFI. Examination of the ‘Critical 
ratios for differences between parameters’ matrix for the structure-related feeding practices 
and child WAZ, verified this result (i.e. no z-score was >1.65; see Table 69).  
 
Table 68: Model comparisons to detect group differences, assuming model ‘Unconstrained’ to be 
correct  
Model DF Δ χ2 Δ P-value CFI CFI Δ 
Unconstrained NA NA NA .878 NA 
Measurement weights F-item constrained 31 37.154 .207 .877 0.001 
Measurement weights F-W constrained 40 48.045 .179 .877 0.000 
DF=degrees of freedom, Δ=difference between two consecutive models, NA=not applicable 
 
‘Structured Meal Setting’ showed a non-significant negative association with child WAZ 
when mothers were in the ‘lower’ warmth group (β=-0.320, p=0.310), while structure 
showed a significant positive association with WAZ when mothers were in the ‘high’ 
warmth group (β=0.210, p=0.003). This difference in parameter estimates (i.e. z-score=1.58) 
was, however, not statistically significant (p-value>.10) and thus no moderating impact of 
parenting warmth was evident.  
 
Table 69: Group differences on measurement/regression weights between maternal structure-related 
feeding practices and child WAZ at 24 months  
  Lower warmth High warmth Difference 
B P-value B P-value z-score 
Structured Meal Setting -0.427 .310 0.251 .003 1.581 
Structured Meal Timing 0.355 .440 0.035 .830 -0.657 
Family Meal Setting 0.019 .883 -0.076 .131 -0.699 
Covert Restriction -0.081 .680 -0.032 .686 0.235 
Overt Restriction 0.151 .421 0.001 .994 -0.615 
Notes: The four non-responsive feeding practices were also included in this model for comparability to Model III 
but were not of interest to the research question. A difference in parameters (i.e. z-score) greater than 1.65, 1.96 
or 2.58 indicates both parenting warmth groups differ from each other with a p-value<0.10, p-value<0.05 or p-
value<0.01 respectively.  
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7.4 DISCUSSION 
The aims of this chapter were to (i) examine cross-sectional associations between 
authoritative feeding practices as measured by the new AFPQ and child weight-for-age z-
scores at 24 months of age and (ii) determine whether associations between the five 
structure-related feeding practices – resembling ‘demandingness’ in the feeding context – 
were moderated by the level of parenting warmth. Overall there were no associations 
between feeding practices and child WAZ and no evidence of any moderating impact by 
warmth. Children of mothers in the high warmth group had a significantly higher WAZ at 24 
months of age when more structure was provided during mealtime (i.e. sitting down, at a 
table, to eat and no wandering around). However, the aim of this chapter was to examine 
group differences which, according to the comparison of individual regression weights and 
the Chi-square difference test or change in CFI, appeared to not be statistically significant. 
Therefore, and because it might have been found by chance, the finding will not be further 
discussed.    
 
Parental feeding behaviours have become the focus of research into the prevention of 
childhood obesity – mainly because these behaviours are likely to be modifiable. The 
theoretical model presented in Chapter 2 suggested that more responsiveness and structure in 
the feeding context might translate into healthy child weight. Additionally, the item selection 
process undertaken to construct the AFPQ specifically focussed on practices theoretically or 
clinically linked to child self-regulation of energy intake and thus indirectly to child weight. 
However, findings from the comprehensive models tested in this chapter did not support this 
hypothesis of feeding responsiveness and structure translating into healthier weight as no 
statistical evidence for such an association could be established.  
 
This finding is in line with other studies conducted in samples of young children. For 
instance, Haycraft and Blissett[302] (child age: 18-67 months; n=23 pairs of parents) and 
Gregory et al.[382] (child age: 2-4 years; n=183 mothers) did not find associations in their 
cross-sectional studies between feeding practices (pressure to eat and restriction as measured 
by the CFQ[3]) and child BMI z-score. Similarly, as outlined in Table 16, the two 
longitudinal studies by Gubbels et al.[257] and Rifas-Shiman et al.[16], conducted in samples 
with more than 800 children and with extensive covariate adjustment, did not find 
associations between feeding practices and child BMI z-score either. Supposedly, at a young 
age, parental feeding practices may not be associated with child weight. Two considerations, 
related to utilising a weight outcome variable in young children, highlight the relevance of an 
age-effect and might help explain this null finding in young children, whereas studies 
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conducted in older children more frequently reveal an association between feeding practices 
and child weight[109, 179, 184, 228]. 
 
Firstly, the impact of compromised innate capacity to self-regulate energy intake on weight 
status, may not emerge until the child is older and environmental effects, including feeding 
practices, become more important[328]. This point can be broken down into three 
interconnected parts: (i) Intrauterine factors are an important and predominating contributor 
to the large intra-individual variation in rates of weight gain from 0-2 years[383] and as such, 
change in weight during the infant/toddler years may not reflect only the effects of current or 
postnatal feeding influences; (ii) The impact of feeding practices that support development 
of longer term healthy eating patterns may not manifest fully until children become more 
autonomous and move beyond the eating environment primarily controlled by their mother 
and directly influenced by her feeding practices[205, 223, 328]. This is in line with the current 
prevention focus which aims to promote parental adoption of feeding practices that support a 
child’s resilience against an obesogenic environment later in life; (iii) Cross-sectional 
assessment in young children might not create the required time lapse between exposure and 
a biological outcome to produce a measureable effect. It might take a while for the effects of 
maternal feeding practices to translate into different weight outcomes[384]. Thus, while the 
impact of feeding practices might not be apparent cross-sectionally in early life, feeding-
related changes in weight may emerge in longitudinal designs or in studies with older, more 
autonomous children. 
 
Secondly, child weight as an outcome measure might have limited sensitivity to detect 
effects of feeding practices, particularly if they were designed to theoretically influence 
children’s capability to self-regulate energy intake. Drawing conclusions about feeding 
practices based solely on child weight status as an outcome variable is potentially 
problematic because weight is not only influenced by a host of factors outside the immediate 
family context[56], but is more distal to feeding practices than for instance children’s eating 
behaviour. For parental feeding to have an influence on children’s weight, children’s food 
intake must be altered, thereby changing energy balance (see Figure 1, page 10). 
Consequently, children’s eating behaviour (e.g. food preferences or capability to self-
regulate energy intake) is a more proximal outcome for parental feeding54 and at the same 
time a more proximal predictor of the child’s weight status[109]. Thus, the two points of i) 
using child WAZ as an approximation for self-regulation55, particularly in very young 
                                                     
54 There is good evidence for the prominence of these associations[104, 176, 225]. 
55 WAZ is a consequence of inadequate self-regulation and thus an indirect consequence of maternal feeding 
practices. 
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children (as above), and ii) omitting the examination of associations between maternal 
feeding practices and child eating behaviours or examination of potential mediation effects 
thereof, might have contributed to the small effect sizes in the structural models.  
 
As part of the comprehensive structural model examination, associations between covariates 
and maternal feeding practices at child age 24 months were inspected. Findings for the 
covariate ‘breastfeeding duration’ merit discussion. Breastfeeding duration stood out from all 
other covariates, with the largest number of associations, including some of the strongest 
observed between any of the covariates and feeding practices. The relevance and benefits of 
breastfeeding duration with regard to the feeding interaction of mother and child have been 
previously reported in the literature and were briefly summarised in Chapter 2, Section 2.6.3.  
 
Breastfeeding duration was the only covariate that was significantly associated with all four 
non-responsive feeding practices and all were negative, indicating a protective effect of this 
feeding mode. This is in line with previous studies showing breastfeeding mothers were less 
restrictive[279], less controlling[280, 281], but more responsive[215]. The negative associations 
with non-responsive feeding practices and simultaneous significant positive associations 
with 3/5 structure-related and regulating feeding practices found in the current study, suggest 
that breastfeeding relates to more authoritative feeding practices (i.e. both high 
responsiveness and structure in the feeding context). These associations were not moderated 
by maternal warmth: breastfeeding was negatively associated with non-responsive feeding 
practices and positively associated with structure-related feeding for both lower and high 
warmth mothers (data not shown). 
 
Although one could argue that a temporal relationship between breastfeeding duration and 
authoritative feeding exists since breastfeeding duration was assessed before the 24-months-
assessment (i.e. assessment of feeding practices), the complexity of this relationship warrants 
acknowledgment of reverse causality. One possibility is that mothers who breastfeed longer 
will (later) adopt more authoritative feeding practices[215], potentially because they have 
learned/practised over time to interpret and respond to the child’s cues[282] as a key factor in 
successful breastfeeding and consequently set the appropriate environment for the child 
(provide structure and feed according to cues). On the other hand, breastfeeding might be 
one expression of authoritative feeding. Mothers who come to parenting (and feeding) with a 
more responsive, authoritative approach (perhaps due to the way they were parented) may 
manage to breastfeed their children longer. DiSantis et al.[215] correspondingly suggested that 
mothers who manage to breastfeed for longer might differ in their attitudes or beliefs 
regarding responsive feeding. Similarly, parenting warmth might be a common driver or 
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underlying factor for authoritative feeding and longer breastfeeding duration; especially in 
this sample where the level of parenting warmth was on average, very high.  
 
The finding that breastfeeding duration is associated with more authoritative feeding 
practices is promising in that promotion of this feeding mode is already underway in many 
countries. Continued promotion of longer breastfeeding duration (DiSantis[215] identified 
‘beyond 3 months’ as relevant for responsive feeding), could be one strategy for increasing 
mothers’ authoritative feeding. Breastfeeding was not only associated with the largest 
number of maternal feeding practices in the current study, but in contrast to most of the 
covariates included here, it is potentially modifiable and thus suitable as a target for 
intervention studies. Alternatively, mothers of formula-fed infants might be good targets for 
advice about authoritative feeding, but currently appear to be overlooked[385].  
 
Bringing the general parenting and feeding domains together and investigating whether the 
child outcome depends on the combination of the two, rather than on the more commonly 
considered ‘uni-dimensional effects’, we postulated that 'warmth' in parenting would 
moderate associations between feeding-specific demandingness (i.e. structure, limits, and 
rules) and child weight. No statistical evidence was found for this hypothesis. 
 
With little previous research in this area, the study presented in this chapter appears to be the 
first to examine moderating impacts of parenting warmth on the association between 
structure-related maternal feeding practices and child weight in young children. Although 
Rhee[138] described the different levels of parental influences on childhood obesity back in 
2006, only one study could be retrieved that simultaneously examined the interrelationships 
between general parenting, parental feeding and child weight[195], planning to look at 
moderation effects. Only the study by Tung and Yeh[260] actually investigated general 
parenting as moderator of the relationship between feeding practices and child weight. 
However, since this study was conducted across 465 Taiwanese school children with a mean 
age above 8 years (presented separately for boys and girls), their results (i.e. both 
authoritative and authoritarian parenting ‘moderated’ the association between monitoring 
and children’s overweight status) are not directly comparable to our study. 
 
It is possible that the combination of structure/demandingness and warmth/responsiveness 
does not result in the same beneficial child outcome when measured across the feeding and 
parenting domain but only when measured within one domain at a time (e.g. demandingness 
and warmth in parenting). In line with this statement, it seems indicated to verify at item 
level the specific construct that was measured (see the relating measurement issue, Section 
236 Chapter 7: Maternal Feeding Practices, Child Weight and the Moderating Impact of Parenting Warmth 
2.4.2.2.3). Noticeably, parenting ‘warmth’ as measured in this thesis, appears to be more 
about mothers showing affection towards their children (e.g. ‘I hug or hold my child for no 
particular reason’ or ‘I tell my child how happy (s)he makes me’), rather than about 
responsiveness per se (i.e. being attentive to the child’s needs/cues). As such, mothers’ 
behaviour as measured here might reflect an over-indulgent relationship with their 
children56, instead of a highly responsive and supportive interaction. Investigating 
moderating impacts with a parenting measure of responsiveness might therefore have 
revealed a different outcome.  
 
Although no significant moderating impacts were found for this sample, it would be 
premature to reject the notion that the combination of parenting (warmth) and feeding 
(structure) might make a difference to the child’s weight. It may still be helpful to include 
broader parenting messages or target parenting skills in intervention programs that aim to 
modify or shape maternal feeding practices to foster healthy growth in children (i.e. change 
the where, when, what and how parents feed their child in order to prevent childhood 
obesity). In turn, feeding interventions might be a good access point to provide parents with 
advice about positive parenting, which they would not otherwise receive. Similarly, 
performing interdisciplinary research through teams that include dietitians, psychologists, 
paediatricians and exercise physiologists in order to tackle the problem of childhood 
obesity[386], still seems indicated. The effect of such an intervention focus, including a 
multidisciplinary team and promoting authoritative parenting can be found in NOURISH 
results from the 24 months assessment. The intervention group which was exposed to the 
concepts of authoritative parenting, compared to the control group not learning about this 
concept, showed a significant increase (p=.002) in autonomy-encouragement (parenting) and 
a significant ‘improvement’ in a range of responsive feeding indicators (p=.033 to <.001)[328, 
387]. Since feeding practices do not appear to be completely independent of general parenting, 
Hubbs-Tait and colleagues[110] recommend interventions that treat underlying family 
dynamics as a whole. Currently, several studies besides NOURISH are underway, 
exemplifying ways to include general parenting in intervention programs aiming to prevent 
obesity and promote healthy child weight development by focusing on parent’s feeding 
behaviour. These include for example: ‘My parenting SOS’[388], ‘Infant Feeding Activity and 
Nutrition Trial’ (INFANT)[389], or ‘Kids and Adults Now! Defeat Obesity’ (KAN-DO)[390]. 
 
                                                     
56 An indulgent parenting and feeding style has been previously linked to an increase in children’s risk for obesity 
or higher BMI z-scores[2, 138, 178, 186, 195] which might explain the significant positive finding between Structured 
Meal Setting and WAZ for the high ‘warmth’ group. 
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In summary, although this study did not show a moderating impact of general parenting on 
maternal structure-related feeding practices and child weight, findings regarding parenting 
warmth as moderator are exploratory and thus provide only preliminary evidence. The two 
constructs (parenting and feeding) are distinct (see Part II Literature Review) but may not 
necessarily be unrelated, just because no statistical evidence for a moderating impact was 
found in this sample. It is still recommended to take on an integrated focus on both levels of 
parental influences (e.g. Rhee[111]). Further considerations with regard to the analysis 
performed in this chapter will be discussed next. 
 
7.4.1 Considerations and Implications 
The appropriateness of child WAZ or any related anthropometric measure as a primary 
outcome (particularly in young children) when aiming to assess the effect of parental feeding 
practices has been questioned. Similar arguments have been previously raised in the 2003 
Cochrane Review by Summerbell and colleagues[391], and were discussed by members of the 
2012 ISBNPA pre-conference workshop. Since a large number of significant associations 
existed between the feeding practices and the parenting dimensions ‘Autonomy-
encouragement’ and ‘Overprotection’ (see Chapter 6), it is possible that the lack of 
associations found in this chapter were due to the highlighted issues with choosing child 
WAZ as study outcome, rather than a lack of measurement precision in the newly 
constructed AFPQ. Consequently, since other more proximal child outcome measures such 
as the child’s eating behaviours might have shown stronger associations with authoritative 
feeding practices than the chosen weight outcome variable, a range of different outcome 
variables should be examined in addition to the child’s weight in further examinations. 
Structural Equation Modelling is very well equipped to perform this kind of multivariate 
analysis. 
 
In the future, researchers may need to include more sensitive and more proximal child 
outcome measures in study designs if they wish to accurately determine how feeding 
practices ultimately impact child weight. Children’s ability to self-regulate their energy 
intake has been targeted as an outcome previously (mostly experimental research) and could 
prove to be such a needed measure. Due to current limitations with existing measures of self-
regulation (e.g. complicated and costly, leading to small sample size), more developmental 
and validation work is required before such a measure can be validly used in addition to the 
more easily assessed child anthropometric outcome variables as measures of risk for obesity 
in early childhood. In the meantime, the paradigms ‘eating in the absence of hunger’[74] and 
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‘delay of gratification’[75, 81] can potentially be used as proxies for the measurement of self-
regulation.   
 
Additionally, future work needs to answer the question what the effect (strength and 
direction) would have been, if the interrelationships examined in this chapter had been 
investigated longitudinally. This includes research into other age groups. With older 
children, a significant association between authoritative feeding practices measures and 
weight might be evident. In particular, structure, as one component of the AFPQ, might be 
more relevant in studies of older children who are in the process of developing autonomy 
and independence in eating[207, 223]. Similarly, DiSantis et al.[215] found that positive 
associations between breastfeeding duration and responsiveness were evident in infants (7-
11 months) but not toddlers (12-24 months). Accordingly, our findings regarding longer 
breastfeeding duration and an increase in authoritative feeding practices, need to be verified 
in younger (and older) samples. As such, examination of the interrelationships covered in 
this chapter could be improved by attending to the outlined considerations and including 
varying samples, additional outcome measures and more precise parenting measures. 
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Chapter 8: General Discussion 
This chapter summarises the findings of this thesis (Section 8.1). Strength and limitations of 
the current research are discussed (Section 8.2) before implications and recommendations for 
future research are outlined (Section 8.3).  
 
8.1 SUMMARY OF RESULTS AND KEY FINDINGS  
The key outcome of this research is: The Authoritative Feeding Practices Questionnaire 
(AFPQ), a new tool for the assessment of parental influences on the child’s capability to self-
regulate energy intake which is postulated to have long-term effects on child weight.  
 
Chapters 4 to 6 described the design and construction procedures and provided evidence for 
the validity of the AFPQ. In Chapter 7 the conceptual model was tested, examining 
associations between the AFPQ and child weight and whether these are moderated by 
mothers’ levels of parenting warmth. The data used were from a sample of Australian first-
time mothers (N=467, children’s mean age: 24±1 months) who were enrolled in a large 
RCT, the NOURISH trial[1], which evaluated an intervention to promote protective feeding 
practices. Results of each chapter are briefly summarised.  
 
Chapter 4: The aim of this chapter was to examine psychometric properties of four 
previously used feeding questionnaires – Child Feeding Questionnaire[3], Caregiver’s 
Feeding Style Questionnaire[2], Overt vs. Covert Control Questionnaire[4] and Parent 
Feeding Style Questionnaire[5]. This was deemed necessary since the current sample 
consisted of children younger than those in the original validation studies and from Australia 
rather than Great Britain and The United States. The overall conclusion was that the original 
factor structures of three of the four maternal feeding questionnaires were not confirmed in 
the present sample. Nevertheless, measures of internal consistency were generally good. 
While model fit could not be improved within a pre-specified maximum of two 
modifications, several items still appeared to be conceptually relevant. However, 
disentangling multidimensional scales, some of which included a mix of conceptually 
different aspects of feeding, seemed indicated. Consequently, rather than discarding all 
existing items, the most theoretically relevant ones were considered for the compilation of a 
single, shortened feeding practices measure (next chapter). A priori conceptual re-
organisation (i.e. placing items with other content-similar items) was seen as an effective 
way to make use of original items whilst circumventing limitations around questionnaire 
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usage for this age-group, which included low reliability and validity of certain items and 
factors. This way, issues regarding the nomenclature across different questionnaires (see 
published paper Section 2.3) could also be addressed. 
 
Chapter 5: The first aim of this chapter was to construct a questionnaire designed to measure 
authoritative feeding practices. The second goal was to statistically confirm the theoretically 
conceived factor structure. The first step was a priori item selection followed by verification 
with external researchers in the field to create ten simple scales (i.e. uni-dimensional factors, 
not combining several aspects of feeding in one factor). It was possible to confirm nine 
factors and given the complexity of the full model, goodness-of-fit showed acceptable 
indices. Although only the strongest items were chosen, some of those included were still 
relatively weak. However, most items showed acceptable reliability and validity. 
Accordingly, internal consistency measures (i.e. Cronbach’s alpha and coefficient H) showed 
acceptable/good reliability for the majority of subscales. Based on factor-factor correlations, 
the four subscales ‘Distrust in Appetite’, ‘Reward for Behaviour’, ‘Reward for Eating’ and 
‘Persuasive Feeding’ were able to be represented by a second-order factor reflecting non-
responsive feeding practices. 
 
Consequently, the Authoritative Feeding Practices Questionnaire was established with nine 
factors, comprising the four non-responsive feeding practices and five factors reflecting 
structure and regulations/limits in the feeding context (i.e. ‘Family Meal Setting’, ‘Structured 
Meal Setting’, ‘Structured Meal Timing’, ‘Covert Restriction’, ‘Overt Restriction’). For 4/5 
of the structure-related feeding practices, a higher score indicated more structure, limits or 
rules. ‘Overt Restriction’ was the exception, with higher scores reflecting a potentially more 
negative feeding construct, which may compromise children’s ability to self-regulate energy 
intake. The particularly complicated nature of this feeding construct will be discussed later 
and was underscored by the fact that ‘Overt Restriction’ (in addition to ‘Covert Restriction’ 
and ‘Persuasive Feeding’ factors) was the most difficult model to fit since numerous 
solutions had to be tried before achieving acceptable fit. These issues may be related to the 
similarity in wording of some items (‘If I did not guide or regulate my child’s eating, (s)he 
would eat too many junk foods’ or ‘If I did not guide or regulate my child’s eating, (s)he 
would eat too much of his/her favourite foods’) but not others within the same factor. 
However, the specific reason for problems with model fit is unclear.  
 
Chapter 6: The aim of this chapter was to establish the construct validity of the AFPQ. To 
this end, associations between the nine newly formed feeding practices and two general 
parenting dimensions – ‘Autonomy-encouragement’ and ‘Overprotection’ – were examined. 
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It was hypothesised that ‘Autonomy-encouragement’ would be positively associated with the 
three structure-related feeding practices: ‘Family Meal Setting’, ‘Structured Meal Setting’ 
and ‘Structured Meal Timing’, as well as ‘Covert Restriction’. ‘Overprotection’ in turn was 
hypothesised to be positively associated with the remaining five factors: the four non-
responsive feeding practices (‘Distrust in Appetite’, ‘Reward for Behaviour’, ‘Reward for 
Eating’, ‘Persuasive Feeding’) and ‘Overt Restriction’. Evidence for construct validity was 
provided with most hypotheses being confirmed and both parenting dimensions relating to 
distinct feeding practices.  
 
‘Autonomy-encouragement’ was positively associated with ‘Structured Meal Setting’ and 
‘Covert Restriction’ but not with 'Family Meal Setting' or 'Structured Meal Timing'. For 
‘Overprotection’ all hypothesised associations were confirmed, and there was an additional 
unexpected positive association with ‘Structured Meal Timing’. These associations suggest 
that some structure (in terms of the setting for meals) and subtle controls around what foods 
are available fit with a general constellation of behaviours that encourage and support 
children’s autonomy and self-regulation. In contrast, feeding practices that over-ride or 
ignore the child’s cues appear to be consistent with a pattern of over-protectiveness, which, 
as described in Chapter 2, reflects parental distrust in the child’s capacity. ‘Overprotection’ 
as a broader parenting characteristic therefore seems to translate into the feeding practices 
where mothers, undermining the child’s ability to self-regulate, take over managing the 
eating situation for their chid and in turn engage less frequently in responsive feeding 
practices.  
 
With the establishment of construct validity, this chapter concluded the theoretical and 
statistical validation procedure of the AFPQ. Summarising, the AFPQ appears to be a 
questionnaire that can be validly and reliably used in this sample of 24-month-old Australian 
children.  
 
Chapter 7: The aim of this last results chapter was to examine whether associations between 
the AFPQ scales and child weight-for-age z-scores at 24 months of age were moderated by 
maternal level of parenting warmth. As part of this investigation, associations between 
scores on the feeding practices subscales and WAZ (adjusted for a range of maternal and 
child covariates) for the whole sample were determined first.  
 
No associations between the nine maternal feeding practices and child WAZ were 
significant. Also, while it was hypothesised that the combination of structure in feeding and 
warmth in parenting would lead to a more beneficial child outcome (here lower WAZ), no 
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moderating impact of parenting warmth was found with either statistical method. While the 
choice of the weight outcome variable might have led to weak associations, the conceptual 
model tested here could not be supported statistically.  
 
Breastfeeding duration revealed a notable pattern of associations with the newly formed 
AFPQ scales. From among the large variety of covariates examined (including child age, 
gender, birthweight, temperament; maternal age, education level, BMI, mental health and 
NOURISH group allocation), breastfeeding was related to the largest number of maternal 
feeding practices and appeared to be associated with an increase in authoritative feeding 
practices. Specifically, notwithstanding the possibility for reverse causality, breastfeeding 
duration was associated with less non-responsive feeding and more structure-related feeding. 
 
This research contributes a second generation early feeding measurement tool to the field. 
The theoretical advantage of the AFPQ is, that responsiveness and structure/limits/restriction 
within the feeding environment, which have not been used or validated as such before, can 
now be assessed with one 40-item questionnaire. These feeding practices have been 
hypothesised as beneficial for the child’s capability to self-regulate energy intake as well as 
weight development and hence require valid measurement. Besides applying the whole 
AFPQ with its nine subscales, it is also possible to utilise them separately as reliable 
individual scales, and to use the four non-responsive feeding subscales combined. This tool 
rationalises and integrates a range of feeding practices previously assessed across four 
commonly used questionnaires. However, it uniquely brings a consistency of terminology 
and the fact that the AFPQ is based exclusively on specific feeding practices may have 
broader utility, for instance across samples of varying cultural backgrounds. Overall, this 
shortened tool with sound psychometric properties, manages to establish construct 
definitions for complex concepts like feeding practices whilst measuring these in an 
‘economic’ way.  
 
In addition to the construction and validation of a new measurement tool, this research 
makes a second important contribution to the field. It demonstrates that parenting and 
feeding are distinct constructs, but closely related. This research showed that different 
maternal feeding practices (related to authoritative feeding) corresponded to different 
parenting dimensions (i.e. ‘Autonomy-encouragement’ and ‘Overprotection’). These distinct 
parenting dimensions may therefore directly translate into different feeding practices. 
Consequently, understanding the development and impact of feeding practices requires better 
comprehension and integration of parents’ general parenting and the overall family context.  
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8.2 STRENGTHS AND LIMITATIONS 
Key strengths and limitations will be discussed here and extend those already elaborated on 
in Chapter 5. 
 
8.2.1 Strengths 
This research applied a novel focus on ‘authoritative’ feeding practices, addressing both 
responsiveness and structure within the feeding context. The AFPQ advances the research 
field beyond the current predominant focus on control (negative feeding practices) and 
emphasises a more positive and consistent conceptualisation of early child feeding. 
Questionnaire construction and validation were conducted in a sample that was younger (i.e. 
children aged 21-27 months) than has been used in most previous research, and the sample 
size of this research was comparatively large with more than 450 mother-child dyads. 
 
Methodological strengths of the research include: 
• A priori decision making process throughout the questionnaire construction stages (e.g. 
item selection, number of modifications made to models). 
• Robust and theory-driven validation and modelling procedure using Structural Equation 
Modelling (i.e. comprehensive and sequential model building process). SEM is indicated 
when testing complex models (models examined in this thesis could not have been tested 
in regression) as it is a comprehensive analysis that includes measurement errors and can 
represent latent variables in the model, and therefore is a ‘must’ for validation of 
measurement tools[190].  
• Moderation analysis was employed to determine whether the impact of feeding practices 
on the child’s weight depends on the broader parenting context. Few studies to date have 
included parenting as a moderator for this association and particularly in young children 
this kind of moderation analysis is rare.  
 
Measurement strengths of the research include: 
• Weight and height for mother and child were measured by trained staff, rather than self-
reported.   
• Data were collected on a comprehensive set of covariates and all associations between 
maternal feeding and child weight were adjusted for relevant third-variable-effects. Early 
feeding covariates (i.e. breastfeeding duration) were collected contemporaneously rather 
than by recall and hence recall bias was reduced. 
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• Continuous parenting dimensions were utilised instead of parenting styles. Advantages 
of using the parenting variables this way have been outlined in Section 2.4.1.3 on page 
34 and Section 6.4.1 on page 219. 
 
8.2.2 Limitations and Considerations  
Due to the fact that this thesis was based on secondary data analysis, the data set and choice 
of covariates were limited to those available through NOURISH. Consequently, although an 
extensive range of covariate data was available, other potentially relevant covariates might 
have been missed. Furthermore, different parenting measures might have provided a more 
extensive assessment of the general parent-child interaction (see below). The new AFPQ is a 
compilation based on a fixed set of items, some of which might be weakened (e.g. limited 
variance) by response issues related to the homogenous sample of first-time well-educated 
Australian mothers.  
 
Inclusion of the NOURISH intervention and control group maximised the available sample 
size and the variability of responses to variables of interests (i.e. advantageous increase in 
variance). However, inclusion of data from the intervention group who had been 
demonstrated to show intervention effects[328] may have influenced the study results. To 
account for this, as discussed in Section 3.2.1, group allocation (as variable) was included in 
models examining associations between covariates, feeding practices and children’s weight.  
 
The nature of the parenting variables posed several limitations. Firstly, the three variables 
were based on items used in LSAC[8]. Given LSAC was a very large national study with a 
range of diverse aims beyond parenting, the briefest possible measure was created to assess 
parenting constructs. As such, these parenting variables represented something of a 
compromise with inherent limitations in these measures. For instance, more comprehensive 
measures of warmth, autonomy-encouragement and overprotection (i.e. more items) might 
have led to greater precision in assessment, and therefore to a higher reliability and 
consequently stronger links (associations or moderating impacts) with the new feeding 
measures. Secondly, ‘Autonomy-encouragement’ and ‘Warmth’ composite scores were 
calculated based on weighted scores from the LSAC sample[8, 330] while weighted scores for 
the calculation of the ‘Overprotection’ composite scores came from the NOURISH sample[1]. 
Although LSAC is a cohort study with an Australian representative sample[8], this is not the 
case for the NOURISH RCT which consisted of first-time, well-educated and older 
mothers[323]. Thirdly, the variable ‘Warmth’ appeared to be a particularly weak measure due 
to its very limited response range. Issues specific to the content of this variable have been 
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discussed in Section 7.4.1; i.e. while items focus mainly on showing affection, this may not 
reflect responsiveness to the child’s cues, but rather an over-indulgent mother-child 
relationship. The fact that NOURISH mothers represent a healthy community sample might 
have restricted the applicability of the parenting variables and sensitivity (to differences 
between mothers) in measurement. The parenting measures were highly positively skewed, 
indicating in particular that almost all mothers reported expressing a high level of warmth in 
general interactions with their child (e.g. hugging the child for no particular reason or telling 
the child how happy s/he makes her). Given most parenting scales have been developed for 
more clinical samples (see published paper Section 2.3), it is not unexpected that the well-
educated NOURISH mothers showed generally positive parenting behaviours[323]. Thus, 
although utilisation of separate parenting dimensions, compared to the traditionally used 
parenting styles was theoretically advantageous, a need remains to further improve the 
parenting measurements for use in a community sample. On one hand a more comprehensive 
measure of warmth, autonomy-encouragement and overprotection would increase the 
accuracy of the dimension measured; on the other hand, a more sensitive measure of 
parenting behaviours is required so that smaller differences in the quality of parenting at this 
early age can be detected. Additionally, it needs to be acknowledged that the parenting 
measures used here focused mainly on the emotional aspects of parenting. For future 
investigations, particularly with older children, it may be necessary to also include a measure 
of parenting that incorporates behavioural control or other forms of discipline (e.g. limit 
setting or consistency). 
 
It needs to be acknowledged that all covariates were treated in AMOS as observed/measured 
variables although strictly this was not the case. Particularly for the variables ‘maternal 
mental health’ and ‘child temperament’ it might have been more appropriate to model these 
as latent variables. However, because these variables were not the central focus of this thesis 
and were mainly included for model adjustment, they were treated as directly observed to 
keep the models reasonably manageable.  
 
Data analysed for this study were cross-sectional in nature. Although many covariates were 
collected before the child turned 24 months, and although there is evidence that mothers 
view themselves as being reactive rather than prescriptive in terms of their feeding 
practices[163], directions of relationships between maternal and child covariates and 
authoritative feeding practices could not be determined. The same applies to associations 
between feeding practices and child weight, which prevented examination of predictive 
validity of the AFPQ. Longitudinal data is now available from the NOURISH RCT but 
inclusion was beyond the scope of this thesis.  
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Maternal self-report of feeding practices, parenting and most covariates, was the unit of 
analysis and may have been subject to acquiescence or informant bias[191]. However, this 
approach to data collection is the only feasible option and is standard procedure in a 
population-based study of the size considered here. In line with the fact that most variables 
were based on maternal self-report, it also needs to be acknowledged that mothers’ own 
perceptions might have coloured their report.  
 
One element currently missing in the consideration of childhood overweight is the paternal 
influence. As with many previous studies[191, 290], data from fathers were not available for the 
analyses performed for this thesis. Although fathers have shown an influence on children’s 
risk of obesity in Australian families[186], mothers perform more early childhood care, have 
greater influence in food purchasing and preparation, and exhibit stronger dietary 
associations with the child[392, 393]. Additionally, Regber[95] highlighted that a paternal effect 
of BMI on his child’s BMI only emerges later, around the 3rd or 4th year of life. The inclusion 
of paternal influences might therefore be particularly important in preschool children. 
 
A consecutive sample of first-time mothers was recruited for the NOURISH study with the 
aim of reducing potential volunteer bias and increasing the representativeness of the study 
sample. Despite a rigorous sampling strategy and strong retention, evidence of selection and 
retention bias in the thesis sample has been reported[323]. Therefore presented findings need 
to be interpreted in light of the specific sample characteristics: Caucasian, first-time, well-
educated Australian mothers, mostly living in a defacto relationship or married.  
 
It has been previously hypothesised that control (as the more general parental influence) has 
a U-shaped association with child weight[116]. This possibility of non-linear associations 
between the authoritative feeding practices and child weight, especially with regard to overt 
restriction, was not tested in this thesis. It is however strongly recommended to include this 
exploration for each of the nine feeding constructs in future studies.  
 
8.3 IMPLICATIONS, FUTURE RESEARCH AND RECOMMENDATIONS   
Implications, future research and recommendations are presented related to three points: a) 
improvements to the new AFPQ; b) future assessment of feeding practices; and c) 
theoretical/conceptual advancement of the research field.   
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8.3.1 Improvements to the Authoritative Feeding Practices 
Questionnaire 
Although the newly constructed AFPQ appears to be a useful tool, further research is 
recommended. Future validation studies should include: a) samples of different age-groups 
and cultural backgrounds, and b) additional measures of validity, reliability, and sensitivity 
to change (for instance, after participation in an intervention). Specific recommendations 
therefore involve the following: 
1. Validate the AFPQ in older children to determine usability of the authoritative 
feeding practices beyond 24 months of age. Child development is a continuous 
process[289]. Consequently, the age-appropriateness of items and the associations 
between the nine feeding practices and general parenting variables need to be 
examined in older children.  
2. Determine whether the AFPQ is culturally appropriate. Feeding practices are not 
only influenced by culture and family traditions, but differences have been found in 
the beneficial effect of authoritative parenting[107] and feeding[175], depending on the 
cultural background of parent and child. Since authoritative parenting and feeding 
strategies seem to be most appropriate and beneficial in Caucasian samples such as 
the one in this thesis, usefulness of the AFPQ needs to be verified for parents and 
children of different ethical/cultural backgrounds.   
3. Use longitudinal research methods to establish predictive validity with child 
outcomes, such as eating behaviour or weight, measured at a later stage than the 
feeding practices are assessed.  
4. Use direct observations of feeding interactions as a measure against which further 
construct validity of the AFPQ can be established.  
5. Ascertain stability of the AFPQ by examining test-retest reliability in future studies. 
This type of reliability could not be determined for this thesis due to the fact that it 
was based on secondary data analysis.   
6. Establish sensitivity to change to determine the usefulness of this tool in measuring 
improvements (i.e. increase) in authoritative feeding practices, following 
interventions.  
7. Test the established factor structure further for robustness in other samples, using the 
gold standard ‘Confirmatory Factor Analysis’ (CFA).  
 
Due to the fact that items from different questionnaires were combined into new feeding 
constructs, items within one factor now have different response options (e.g. ‘disagree – 
agree’, ‘never – always’ or ‘mostly you – mostly your child’). Fortunately, all items in the 
AFPQ are scored on a 5-point Likert scale. Presenting questions in future surveys according 
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to their response scale might be an alternative for presentation and helps prevent confusion 
of respondents[394, 395]. Another option would be to change the response options to be 
consistent within subscales (e.g. use either 1=never to 5=always or 1=disagree to 5=agree 
but not have some items with 1=a lot of the time to 5=hardly ever). Similarly, wording of 
items might need to be adjusted for consistency; for instance adding the word ‘meal’ to items 
to distinguish the eating occasion from having snacks. 
 
Since the AFPQ is completely based on existing items, some items were highly correlated 
because they stem from the same original scale (e.g. Pressure 3 & 4). While this potentially 
has statistical implications (e.g. indication to correlate error terms or cross-loading onto 
another factor), it is also possible that shared variance might be due to similar wording. It 
needs to be determined in further studies if items were highly correlated or shared variance 
because they came from the same questionnaire and were therefore examined in the same 
block of items[396], or if the same effect would be seen if items were scattered across different 
‘parts’ of the feeding section within a questionnaire (as suggested above).  
 
8.3.2 Future Assessment of Feeding Practices 
Although the original questionnaires that make up the foundation of the AFPQ have arguably 
been validated in children up to 18 years of age, the AFPQ itself has only been validated and 
used in parents of 2-year-olds. Consequently, its applicability needs to be evaluated and 
verified in different age groups or children of different developmental stages. In addition, 
three more recommendations can be made: 
1. There are many different aspects of feeding. It is important that they are assessed 
with valid/age-appropriate measures using discrete individual scales: e.g. 
perceptions and concerns precede practices (see Webber et al.[318] as example) and 
should be modelled in that order, using SEM or path analysis in general. Although 
the development of valid scales to measure parental attitudes, concerns or 
perceptions with regard to child feeding was beyond the scope of this thesis, 
appropriate assessment tools need to be established and their temporal relationship to 
feeding practices needs further examination (see Section 5.2.1).  
2. To circumvent the so-called ‘individualistic fallacy’[397] – analysing individual units 
but then generalising findings to group level relationships – single-informant 
measures should be extended when measuring family-level data such as feeding 
interactions[191]. Additional within-family measurements should be conducted, using 
multi-level (e.g. mother, father, child or siblings if too young) and multi-
measurement approaches (e.g. different tools such as interview, survey and 
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observations; see next point). These data can be analysed well with SEM. This 
approach would allow another level of measurement validation as different sources 
of data relating to one child would be available and could be compared and validated 
against each other. If successful, this approach could include data from fathers in 
studies examining parental influences of child feeding and thus capture a more 
systemic view of family relationships. 
3. Following on from the previous point, longitudinal studies are needed to examine 
reverse causality (i.e. caregivers have shown to modify their feeding behaviour 
based on developing characteristics of the child such as temperament or weight 
status)[26, 312, 398] and take into account children’s developmental stages. Only studies 
that follow children across time can help determine the stability of parent-child 
relationships and indicate points of change. In line with this, it has been suggested 
that feeding behaviours vary across meal occasions[399]. Consequently, studies that 
observe more than one type of meal (e.g. breakfast and dinner) seem beneficial.  
 
8.3.3 Theoretical Development & Conceptual Advancement 
8.3.3.1 Feeding practices from a developmental perspective – The 
challenge for longitudinal studies 
There is a clear need for longitudinal studies to shed light on the complexities of the 
bidirectional relationships between feeding practices and child eating behaviour or weight 
and the potential for reverse causality. Such studies require valid assessment of both 
maternal and child behaviours across the changing developmental stages. Measurements 
must be developmentally appropriate and simultaneously be comparable across study time 
points. This challenge could be referred to as the developmental perspective of measurement 
validation.  
 
Two broad issues arise when considering the impact of developmental stages. Firstly, if the 
child is not old enough to display the behaviour, the mother may not be able to validly 
respond to the items. Secondly, if the behaviour is not yet in the child’s repertoire, then the 
effect of the feeding practice has yet to emerge. For example, children’s restricted cognitive 
skills at an early age might limit the currency of some feeding practices. Feeding practices 
that make use of reward require the ability for contingency-learning (‘If I eat my main meal, 
I will get dessert.’) in order for the child to respond in the desired way. Accordingly, such 
practices would only be appropriate for children who have achieved the necessary level of 
cognitive development. Some examples of items that have been included in this thesis where 
developmental stage is potentially important include ‘reasoning with the child to get him/her 
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to eat’ versus ‘spoon feeding the child to get him/her too eat’. While it is obvious that the 
latter is appropriate for children as young as six months of age (recommended age to 
introduce solids)[400], reasoning with a child requires a certain level of cognitive development 
for the child to understand and consequently respond/learn. This age-appropriateness at item 
level became evident in Chapter 5 where several items had to be deleted due to high Kurtosis 
values. For instance, most mothers indicated that they never, or rarely, warned the child that 
something other than food would be taken away if s/he did not eat, or gave food when the 
child was worried. One explanation for the limited variance for these two example items 
could be that the behaviour specified in these items was most likely not yet experienced by, 
or relevant to, these mothers of 24-month-old children.     
 
Overall, while most items performed well in the young sample used in this thesis, some 
items have relatively weak factor loadings that may either reflect the first-time mothers’ 
inexperience with the feeding practices assessed or age- inappropriateness of the items for 
this young sample (see two example items above). Future development of additional age-
specific items may improve item and hence scale performance. This might be particularly the 
case for the ‘Overt Restriction’ scale with some of the lowest factor loadings and items such 
as ‘intentionally keeping some foods out of [the 2-year-olds] reach’. Elaboration on the 
performance of this scale will follow below. Furthermore, as previously noted, two scales of 
the AFPQ have the minimum three items and generating additional items to expand some of 
the newly formed feeding constructs could potentially improve assessment of these feeding 
practices[351, 362]. For instance, although factor loadings were slightly higher for the 3-item 
scale ‘Structured Meal Timing’ compared to the ‘Overt Restriction’ scale, assessment via a 
larger range of items would help determine the robustness of associations found in this study. 
 
In order to generate new age-appropriate items, a mixed method approach seems indicated. It 
might be worthwhile to conduct observations, structured interviews and focus groups to shed 
light on not only the relevance and applicability of certain feeding strategies at this early age 
(i.e. interpretation and intention), but also to determine the best way of asking about 
performance of these behaviours (i.e. clarify the specific item content and collection of 
illustrative examples that can be provided). Possibly the home setting would provide the best 
real-world scenario in which to examine behaviours and generate clear behaviour-specific 
(i.e. feeding practice) items.   
 
Clearly there are a range of analytical and conceptual advantages in measuring the same 
feeding construct over time (i.e. developmental stages). The challenge is ensuring the use of 
age-appropriate items (i.e. describe different practices) across these stages. A possible 
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strategy is to collect a wide variety of valid age-specific items and use an approach such as 
Item Response Theory to select the best items from this item bank depending on the 
age/developmental stage of the child; similar to ‘Computerized adaptive testing’ (CAT)[401]. 
For instance, responsive feeding might have to be specified within the first year of life 
through items addressing awareness, interpretation and prompt response to the child’s 
hunger signals and signs of satiety (i.e. readiness to initiate and terminate feeding); whereas 
at (pre-)school age, items about responsive feeding might need to reflect positive parental 
responses to an increase in children’s autonomy (i.e. granting autonomy but still providing 
support)[368]. An attempt to resolve these measurement issues related to child eating 
behaviour have been made through the adaption of the Children’s Eating Behavior 
Questionnaire[402]  to a version that has been validated for use in infancy, the Baby Eating 
Behavior Questionnaire[403]. To enable comprehensive assessment of child eating behaviour 
across the first five years of life a toddler version would also be required[164]. The same 
advancement is now required for assessment tools of child feeding.  
 
8.3.3.2 (Overt) Restriction – A complex multi­faceted construct   
Restriction is the most commonly measured feeding construct[102, 404], primarily using the 
Child Feeding Questionnaire[3]. However, there are clear limitations in the definition and 
measurement of this construct. Even in the original validation study[3], poor performance of 
the restriction items was evident but was managed by item parcelling; with no clear rationale 
provided for this approach. Subsequent studies have further highlighted issues with the 
restriction construct. These include the inability to achieve good model fit[166-169]; a call for 
the separation of items related to using food as reward from those measuring restriction[168, 
405] which are assessed with one scale; and requests to break up the construct of restriction 
into several more distinct aspects (e.g. restriction for health vs. weight control[140], or overt 
vs. covert control[4]).   
 
Findings from this thesis support the complexity and multi-faceted nature of the restriction 
construct. It was possible to validly and reliably fit two distinct subscales for overt restriction 
(unfavourable) and covert restriction (beneficial). These showed markedly different 
associations with the parenting dimensions of ‘Autonomy-encouragement’ and 
‘Overprotection’ and with the covariates (maternal and child characteristics), speaking to 
their distinct feeding motivation and context. ‘Overt Restriction’ was the most complicated 
factor to fit, showed high correlations with the four non-responsive feeding practices 
(Chapter 5); and was associated with maternal characteristics only (BMI and mental health; 
less dependent on the child, Chapter 6). It was also the weakest factor with the lowest 
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internal consistency and low squared multiple correlations and standardised factor loadings 
on every one of the four items which are all from the CFQ[3]. As such, the measurement of 
this form of restriction remains less than ideal.  
 
Two recommendations can be made. First, if the ‘Overt Restriction’ construct is to be 
retained in the AFPQ but continues to show problems with regard to psychometric 
performance and conceptualisation in future validation studies, further improvement is 
required. This might include generating additional and more distinct items. To overcome the 
poor characterisation of this behaviour, items should specifically reflect and differentiate 
between the amount, type and context (e.g. special occasion vs. everyday feeding 
interaction57 and consistency)[144] of restriction.   
 
Alternatively, it might be advisable to move away from predominantly measuring this 
particular feeding practice and focus instead on those feeding practices that should be 
promoted amongst parents. Restricting children’s eating environment might not necessarily 
be a bad thing if it is in the form of structuring the feeding context or setting limits. For 
instance, parents taking responsibility in providing healthy food choices as suggested by 
Satter’s Division of Responsibility[6] might be particularly relevant in the current food 
environment where unhealthy foods are ubiquitously available and heavily marketed. To 
focus on more positive and beneficial feeding practices, structure and limits should be 
investigated instead of overt restriction. This suggestion is in line with the recommendation 
to shift the focus in the feeding context from control to responsiveness, as discussed in 
Section 8.3.3.4 (also see Figure 19 for an alignment of suggested shifts in foci).    
 
8.3.3.3 Structure – The overlooked feeding construct 
In contrast to the restriction construct, structure and consistency within the feeding context 
have largely been overlooked in feeding measurement tools. These constructs have mostly 
been theoretically discussed in the literature, rather than assessed in a systematic way. 
Routines and structure are fundamentals of positive parenting[212] and although there is little 
research investigating the effect of providing structure, setting limits and rules on child 
weight, or investigating their effectiveness for childhood obesity prevention, the emerging 
evidence regarding ‘family meals’ is promising. For instance, routinely having family meals 
has shown beneficial effects for the child’s food preferences and eating behaviour[191]. A 
predictably scheduled and pleasant feeding context potentially supports “children’s 
                                                     
57 Whether differential application of restriction in these contexts impacts on child outcomes is unknown. 
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attentiveness and interest in feeding, attention to their internal cues of hunger and satiety, 
ability to communicate needs to their caregiver with distinct and meaningful signals, and 
successful progression to independent feeding” (p. 491)[212]. However, research into how 
family meals can increase structured feeding that supports self-regulation, needs to be 
conducted in the future to better understand the pathways between providing structure and 
limits within the feeding context and the long-term outcome, child weight.  
 
Early evidence from this thesis suggests that structure-related feeding practices, even based 
just on existing items, appear to be valid constructs with acceptable/excellent psychometric 
properties. However, the three feeding practices ‘Family Meal Setting’, ‘Structured Meal 
Setting’ and ‘Structured Meal Timing’ (not considering overt and covert restriction here) did 
not hang together well. Mixed findings were shown with regard to factor-factor correlations 
(Chapter 5) and associations with autonomy-encouraging and overprotective parenting 
(Chapter 6). ‘Structured Meal Timing’ in particular was different from ‘Family Meal Setting’ 
and ‘Structured Meal Setting’. It was positively related to the four non-responsive feeding 
practices and was associated with parenting ‘Overprotection’ instead of ‘Autonomy-
encouragement’, suggesting it is potentially part of a constellation of adverse feeding 
practices.  
 
Thus, even though these structure-related feeding practices did not perform consistently in 
the current, initial examination, this is an indication that more work is required and these 
factors need to be considered in further investigations with different samples. Although 2/3 
factors were based on the minimum of three items and generating additional items might be 
useful for robust operationalisation of these constructs, there is a greater need to understand 
the impact of structure and the difference between timing, location and family meals. It 
needs to be determined whether the variations in findings were due to a lacking underlying 
conceptualisation of constructs or the performance of the individual measurement scales. For 
intervention purposes, it will also be necessary to identify the antecedents of structure-related 
feeding practices; what hinders and helps parents to provide it. Finally, future studies are 
required to provide more evidence for the interplay of structure with responsiveness in the 
measurement of authoritative feeding.  
 
8.3.3.4 Beyond control – Responsiveness and structure/limits in the 
feeding context 
With the predominant interest in and measurement of control as determinant of childhood 
overweight, the past has been marked by a negative focus on feeding practices that parents 
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should not use (see Section 2.4.2.3.3). Although it is apparently “generally recognised that 
some level of control is appropriate and indeed necessary” (p.517)[144] for the child to 
develop healthy eating behaviours, food preferences and weight (e.g. covert restriction)[404], 
research output that is related to the positive influence of control on childhood overweight, 
does not necessarily support this position and has made it difficult to properly advise parents 
and frame a positive intervention message about what they should do. In fact, in line with the 
quest to determine the optimal level of control, a recent review concluded that for the 
parenting context “both low control and very strict, overcontrolling types of parenting are 
counterproductive, indicating a U-shaped relationship between parental control and child 
weight” (p.e24)[116]. Engle and colleagues[221] agreed that depending on culture, different 
degrees of control are applied; however, neither extreme of the continuum (entire control to 
caregiver or child) seems to be beneficial for the child. Particularly high levels of parent 
control (e.g. intrusive pressure to eat with force or punishment) may lead to obesity as well 
as to broader dysfunctional interactions between parent and child[224]. Similarly, Schwartz et 
al.[68] reported in their literature review that there is general consensus regarding the negative 
consequences of too much parental control, such as overt restriction. Without a clearer 
understanding of the nadir and breadth of the bottom of the U-shaped curve, it will be very 
difficult to teach parents how much control is too much and how much control is just right. 
Additionally, whether control appears to be beneficial for the child might depend on child 
characteristics such as temperament and the context in which control occurs (e.g. more 
beneficial in form of authoritative than authoritarian parenting or feeding). It is therefore 
possible that a beneficial effect of control might lie within the guidance, structure and limits 
provided to the child. 
 
The construct of control thus appears to lack clarity and conceptual consistency. This is 
accentuated by the fact that control has largely been conceived as pressure to eat and 
restriction. Simply based on the mixed associations with child weight[109, 179, 184, 228], 
summarising these two constructs under the same label is evidently suboptimal. Furthermore, 
many studies using the CFQ[3] include monitoring when considering ‘controlling feeding’ 
which could be argued is not a direct feeding practice, but may be an antecedent of pressure 
and restriction (see Section 2.4.2.2.3).  
 
These reasons support the argument to move the research focus away from controlling 
feeding practices (see Figure 19). Focusing instead on other aspects of feeding, not only 
broadens our understanding of varying parental influences on children’s eating and weight, 
but might provide a variety of strategies worth promoting, with the prime example being 
responsive feeding (Section 2.4.2.3.3). This shift in focus is in line with what Hurley[179] and 
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DiSantis[215] noted: a shift (in measurements) within recent years from a pure focus on 
control to one that includes responsive and indulgent feeding (examples: CFSQ by Hughes[2] 
and IFSQ by Thompson[143]). 
 
Figure 19: Suggested shift in foci 
 
Providing two a priori designed and validated feeding components ([non-]responsiveness 
and structure in the feeding context), the AFPQ supports this movement away from the 
predominant assessment of controlling feeding practices. However, the model suggested in 
this thesis (Figure 3 and Figure 19) and the new focus on authoritative feeding practices as 
proposed by the AFPQ need to be more extensively tested in the future. Based on the 
conceptual model presented in Section 2.4.2.3.4, encouragement of responsive feeding as 
well as the creation of structured meal environments, potentially supports children in 
becoming healthy independent eaters and maintaining their skill to regulate energy intake 
which is postulated to maintain a healthy weight over the longer term. Less evidence exists 
for the benefit of providing structure for the child in the feeding context and more research is 
needed with regard to this component of authoritative feeding. Such evidence will inform 
interventions to assist parents to understand the potential importance and benefits of the right 
kind of structure and limitations. This positive approach that defines what mothers ‘should 
do’ has several advantages. Telling parents what they can do creates a more positive framing 
of intervention messages compared to constantly telling them what they should not be doing. 
This positive and possibly more practical intervention approach is likely to be more 
acceptable to parents and may therefore be also more effective in engaging families. Engle 
and Pelte[213] agree:   
“Responsive feeding messages are attractive because they are positive and 
effective. Caregivers can see the results of trying out suggestions and the 
feedback loop is short. The new behaviors often help the mother as well as the 
child. A child who does not eat is a logistic and emotional challenge to any 
caregiver. Greater success with feeding, as well as recognizing that feeding 
problems are common, may alleviate the caregiver’s negative experiences and 
≈ +
Control Responsiveness 
Restriction Structure/limits/rules } Authoritative  Feeding 
256 Chapter 8: General Discussion 
increases her confidence. She may also think that she is helping her child’s 
development” (p.510). 
 
Additionally, given well-established broad benefits of authoritative parenting[107, 114, 218, 406, 
407], supporting parents in creating authoritative feeding environments58 might be 
advantageous for a similar range of child outcomes. For example, authoritative feeding 
practices might not only be good for self-regulation, but self-feeding (i.e. being more 
autonomous in eating) or other more proximal eating behaviours (e.g. less fussiness). 
 
However, a final word of caution is in place. While feeding responsively might promote self-
regulation and healthy eating in many children, appetite drive varies between children and 
might lead to weight gain in some but not others. ‘Hyperphagic (hungry) babies’[408] might 
be genetically destined or programmed to overeat and become overweight. Although we 
currently do not understand how this heritability interacts with environmental influences 
such as parental feeding, it is evident that the conceptual model presented in this thesis will 
need to be tested in children who are voraciously hungry or experience a growth spurt. A 
challenge is understanding the extent to which mothers can accurately differentiate between 
and interpret cues of distress versus hunger.   
 
8.4 CONCLUSION 
Research findings are determined by the quality of available measurement tools. Following 
de Lauzon-Guillain[164], Hurley[179] and Pinard’s[177] requests for more research regarding the 
validity and reliability between and within existing feeding measures, this study designed, 
constructed and validated a new early feeding measure – the Authoritative Feeding Practices 
Questionnaire (AFPQ). A number of measurement weaknesses associated with early child 
feeding research were addressed in the process of constructing the AFPQ, a shortened 
measure of authoritative feeding practices, based on previously used survey items, and 
validated for use in mothers with children in their second year of life. While the usefulness 
of individual feeding practices measures still needs to be further verified and the validation 
procedures need to be extended beyond the present sample and range of validities, the AFPQ 
can now be considered for use in future studies. Additionally, further evidence was provided 
that certain maternal and child characteristics (e.g. breastfeeding duration, child 
temperament, maternal mental health) are related to maternal feeding practices. Future 
                                                     
58 These are characterised by parental encouragement of instrumental competence in children by helping them in 
balancing other-oriented, rule-following tendencies with individualistic, autonomous active thinking[218].  
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analysis should consider adjustment for these covariates, and interventions can be targeted at 
mothers/children who are likely to engage in/experience feeding practices that can over-ride 
children’s innate capability to self-regulate energy intake. Although no evidence was found 
for any moderating impact of general parenting, moderate associations between autonomy-
encouraging and overprotective parenting and authoritative feeding practices imply that 
interventions to prevent childhood obesity should explicitly consider the family context, 
including general parenting as well as parent-child interactions[3, 409]. Promotion of 
authoritativeness in the parenting and feeding domain is potentially an effective strategy to 
tackle childhood obesity in the future.  
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Appendix A 
Information on questionnaires by McCurdy[148], Musher-Eizenman[140] and 
Vereecken[142] 
Table 70: Part A – Child feeding questionnaires that included children <3 years of age in the original 
sample (n=3)  
Author Year Questionnaire 
Name 
Feeding aspects assessed (No. of items & scales/factors) 
Vereecken[142] 2004 Food parenting 
practices 
43 item; 11 factors (categorised into Permissive, 
Authoritarian, Authoritative): Permissiveness/restriction rules, 
Pressure, Material reward, Verbal praise, Negotiation, 
Encouragement through rationale (fruit & vegetable 
consumption), Discouragement through rationale (sweet & 
soft drink consumption), Catering on children’s demands, 
Avoiding negative modelling 
Musher-
Eizenman[140] 
2007 Comprehensive 
Feeding 
Practices QNE 
49 items; 12 factors: Child control, Emotion regulation, 
Encourage balance and variety, Environment, Food as reward, 
Involvement, Modelling, Monitoring, Pressure, Restriction for 
health, Restriction for weight control, Teaching about 
nutrition 
McCurdy[148] 2010 Family Food 
Behavior 
Survey 
20 items; 4 factors: Maternal control of child feeding 
behaviour, Maternal presence during eating, Child 
involvement in consumption, Organisation of eating 
environment 
QNE=Questionnaire 
 
 
Table 71: Part B – Information about psychometric properties from the original validation samples of 
child feeding measurement tools presented in Table 70 (same order)  
Tool Measures Validation sample & 
psychometric properties  
Comment 
Food  
Parenting 
Practices 
(2004; 
Vereecken) 
Food parenting 
practices 
N=316 mothers of children 
aged 2.5-7yr (M=4.7, 
SD=1.0) 
Good internal consistency 
(α=.71-.94) 
Based on literature & discussion with 10 
parents 
Development of questionnaire was not 
primary aim of study (instead: influence 
of maternal education level on food 
parenting practices) Æ no information 
regarding item classification & 
performance 
Group differences in food parenting 
practices found for education level 
Food parenting practices were correlated 
with food intake 
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Tool Measures Validation sample & 
psychometric properties  
Comment 
Comprehensive 
Feeding 
Practices 
Questionnaire 
(CFPQ; 2007; 
Musher-
Eizenman) 
Comprehensive 
range of 
feeding 
practices in 
children >18m, 
in addition to 
assessing 
restrictive 
feeding more 
adequately 
 
Two validations: 
N=517 mothers & fathers 
of 3-6yr old pre-school 
children (M=5.0) 
N=152  mothers of 1.6-8yr 
old children (M=4.2) 
Caucasian, high education 
& SES  
Support for validity  
Good internal consistency:  
Study 1 (9 factors) α=.49-
.87 
Study 2 (12 factors) α=.58-
.81 
Based on CFQ, PFQ, literature review & 
input from parents (3rd sample: N=33 
mother-father pairs of 4-6yr old pre-
school children; M=5.2yr) 
Comprehensive but omitted measures of 
feeding such as type, amount and 
frequency of snack consumption, use of 
food as reward for eating other foods, 
food presentation and routine, use of 
repeated food exposure to counteract 
neophobia   
Feeding practices were related to parents’ 
attitudes about child weight & their 
responsibility for feeding their child 
Family Food 
Behavior 
Survey (FFBS; 
2010; 
McCurdy)  
Broad 
components of 
the family food 
environment 
N=38 parents of 2-11yr old 
children (Median=4.1, 
SD=1.7), diverse 
background (i.e. ethnicity 
& education) 
Good internal consistency 
(α=.73-.83) & test-retest 
reliability (r>.65) 
Based on PFQ & literature review 
Included cognitive interviewing in 28/38 
participants.  
Limit: Small N prevented examination of 
links with child weight, adjusting for 
demographic covariates 
2/4 factors associated with parent-reported
child weight status 
CFQ=Child Feeding Questionnaire[3], PFQ=Preschool Feeding Questionnaire[141] 
 
Table 72: Psychometric properties of the Comprehensive Feeding Practices Questionnaires beyond 
the initial study in the questionnaire was first developed  
Study 
Country 
Sample
Age 
Method & aim No. of factors & items 
in final model 
Cronbach’s 
α 
Final model fit 
indices 
Comprehensive Feeding Practices Questionnaire (CFPQ) – originally 12 factors 
Melbye 
2011[410] 
Norway 
N=963 
Age 
10-12yr
PCA with oblique 
rotation  
Assess validity & 
reliability of Norwegian 
CFPQ version (42 items) 
in parents of older 
children Æ 4 items 
deleted due to age-
inappropriateness Æ 
Emotion regulation & 
Food as reward subscales 
deleted because <3 items 
10 factors with 
eigenvalues >1, all factor 
loadings >0.4, explained 
57% of variance. Also 
used parallel analysis for 
factor extraction 
Combined: Encourage 
balance & variety & 
Teaching nutrition  
Split Environment factor 
in 2: availability of 
healthy vs. unhealthy 
foods at home  
Not 
reported for 
new scales 
Not applicable 
PCA=Principal Component Analysis 
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Appendix B 
Literature search strategies 
Table 73: Literature search strategies  
 Update of Sleddens et al.[116] Review:  
Parenting & Child weight   
Update of Hurley et al.[179] 
Review: Feeding & Child 
Weight 
Parenting & Feeding Parenting, Feeding & Child Weight  
 
Years Jan 2010 to  Nov 2012  Jan 2009 to Nov 2012 Jan 2007 & Nov 2012 
Data bases Pubmed, Scopus & PsycINFO Pubmed & PsycINFO Pubmed & EBSCOhost (CINAL, MEDLINE, PsycINFO) 
Keywords Parenting-related: parenting (style), (child) rearing, 
authoritative, authoritarian, permissive, indulgent or 
neglectful 
Weight-related:(over)weight, obesity or body mass 
index (BMI) 
Age-related: infant, preschool, child or adolescent 
Feeding-related: feeding; 
feeding patterns; feeding 
styles; permissive, indulgent, 
uninvolved, responsive, 
controlling, restrictive, 
forceful feeding 
Weight-related: childhood 
obesity; childhood 
overweight; child weight 
status; child growth patterns 
Feeding-related: feeding related parenting, food related parenting, food 
parenting, feeding practice(s), feeding style(s), feeding behaviour(s) (or 
behavior(s)), food parenting practice(s), food parenting style(s), food 
related parenting practice(s), food related parenting style(s), feeding 
related parenting practice(s), feeding related parenting style(s) 
Parenting-related: general parenting, parenting practice(s), parenting 
style(s), parenting behaviour(s) (or behavior(s)) 
Age-related: child(ren), infant/infancy, preschool  
 Weight-related: weight, body mass index 
(BMI), weight change, weight gain, weight 
status, overweight, obesity, growth 
Selection 
criteria 
 
 
- in English  
- peer-reviewed papers  
- child age <18 years at baseline  
- no selection criteria regarding study methodology 
- children with eating disorders not included 
- in English 
- peer-reviewed papers 
- child age 0-60 months 
- high-income countries 
- in English 
- peer-reviewed papers 
- child age 0-60 months 
- children with eating disorders not included 
Comments Only used weight-outcome-related search terms. 
Given thesis focus, age was further narrowed down 
to include only children aged 0-5 years. 
  Studies with participants up to 11 years of 
age were included to compensate for the 
small number of studies. 
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Appendix C 
Items from standardised questionnaires as included in the NOURISH questionnaire for 
the 24-months assessment and thus available for this thesis 
Table 74: Child Feeding Questionnaire by Birch et al.[3] 
Scale Item 
Perceived responsibility1 When your child is at home, how often are you responsible for feeding 
him/her? 
Perceived responsibility1 How often are you responsible for deciding what your child’s portion 
sizes are? 
Perceived responsibility1 How often are you responsible for deciding if your child has eaten the 
right kind of foods? 
Concern about child weight2 How concerned are you about your child eating too much when you are 
not around him/her? 
Concern about child weight2 How concerned are you about your child having to be on a diet to 
maintain a desirable weight? 
Concern about child weight2 How concerned are you about your child becoming overweight? 
Restriction3 I have to be sure that my child does not eat too many sweet foods 
(lollies, ice-cream, cake or pastries). 
Restriction3 I have to be sure that my child does not eat too many high-fat foods. 
Restriction3 I have to be sure that my child does not eat too much of his/her 
favourite foods. 
Restriction3 I intentionally keep some foods out of my child’s reach. 
Restriction3 I offer sweet foods (lollies, ice-cream, cake, pastries) to my child as a 
reward for good behaviour 
Restriction3 I offer my child his/her favourite foods in exchange for good behaviour. 
Restriction3 If I did not guide or regulate my child’s eating, (s)he would eat too 
many junk foods. 
Restriction3 If I did not guide or regulate my child’s eating, (s)he would eat too 
much of his/her favourite foods. 
Pressure to eat3 My child should always eat all of the food on his/her plate. 
Pressure to eat3 I have to be especially careful to make sure my child eats enough. 
Pressure to eat3 If my child says “I’m not hungry” I try to get him/her to eat anyway. 
Pressure to eat3 If I did not guide or regulate my child’s eating, (s)he would eat much 
less than (s)he should 
Monitoring4 How much do you keep track of the sweet foods (lollies, ice-cream, 
cakes, pies, pastries) that your child eats? 
Monitoring4 How much do you keep track of the snack food (eg. potato chips, corn 
chips) that your child eats? 
Monitoring4 How much do you keep track of the high fat foods that your child eats? 
1 (1) Never, (2) Not often, (3) Half the time, (4) Most of the time, (5) Always 
2 (1) Not concerned, (2) A little concerned, (3) Concerned, (4) Fairly concerned, (5) Very concerned 
3 (1) Disagree, (2) Slightly disagree, (3) Neutral, (4) Slightly agree, (5) Agree 
4 (1) Never, (2) Rarely, (3) Sometimes, (4) Mostly, (5) Always 
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Table 75: Caregiver’s Feeding Style Questionnaire by Hughes et al.[2] 
Scale Item 
Child-centred1  ...do you encourage the child to eat by arranging the food to make it more interesting 
(for example, making smiley faces with vegetables)? 
Child-centred1  ...do you ask the child questions about the food during the meal? 
Child-centred1  ...do you reason with the child to get him/her to eat (for example, “Milk is good for 
your health because it will make you strong”)? 
Child-centred1 ...do you say something positive about the food the child is eating during the meal? 
Child-centred1  ...do you allow the child to choose the foods (s)he wants to eat for the meal from 
foods already prepared? 
Child-centred1  ...do you compliment the child for eating (for example, “What a good boy! You’re 
eating your beans”)? 
Child-centred1  ...do you help the child to eat (for example, cutting the food into smaller pieces)? 
Parent-centred1  ...do you physically struggle with the child to get him/her to eat?  
Parent-centred1  ...do you promise the child something other than food if (s)he eats (for example, “If 
you eat your beans, we can go to the park”)? 
Parent-centred1  ...do you tell the child to eat at least a little bit of food on his/her plate? 
Parent-centred1  ...do you suggest to the child that (s)he eats the meal (for example by saying, “Your 
food is getting cold”)? 
Parent-centred1  ...do you say to the child “Hurry up and eat your food”? 
Parent-centred1  ...do you warn the child that you will take away something other than food if (s)he 
doesn’t eat (for example, “If you don’t finish your meat, there will be no play time 
after the meal”)? 
Parent-centred1  ...do you tell the child to eat something on the plate (for example, “Eat your beans”)? 
Parent-centred1  ...do you warn the child that you will take a food away if the child doesn’t eat (for 
example, “If you don’t finish your vegetables, you won’t get fruit”)? 
Parent-centred1  ...do you say something to show your disapproval of the child for not eating? 
Parent-centred1  ...do you spoon-feed the child to get him/ her to eat? 
Parent-centred1  ...do you encourage the child to eat something by using food as a reward (for 
example, “If you finish your vegetables, you will get some fruit)? 
Parent-centred1  ...do you beg the child to eat their meal? 
1 (1) Never, (2) Rarely, (3) Sometimes, (4) Most of the time, (5) Always 
 
 
Table 76: Overt vs. Covert Control Questionnaire by Ogden et al.[4] 
Scale Item 
Overt control1  How often are you firm about what your child should eat? 
Overt control1  How often are you firm about when your child should eat? 
Overt control1 How often are you firm about where your child should eat? 
Overt control1  How often are you firm about how much your child should eat? 
Covert control1  How often do you avoid going with your child to cafes or restaurants which sell 
unhealthy foods? 
Covert control1 How often do you avoid buying lollies and snacks eg. potato chips and bringing them 
into the house? 
Covert control1 How often do you not buy foods that you would like because you do not want your 
children to have them? 
Covert control1 How often do you try not to eat unhealthy foods when your child is around? 
Covert control1 How often do you avoid buying biscuits and cakes and bringing them into the house? 
1 (1) Never, (2) Rarely, (3) Sometimes, (4) Often, (5) Always 
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Table 77: Parental Feeding Style Questionnaire by Wardle et al.[5] 
Scale Item 
Instrumental feeding1 In order to get my child to behave him/herself I promise him/her something to 
eat. 
Instrumental feeding1 If my child misbehaves I withhold his/her favourite food. 
Instrumental feeding1 I use desserts as a bribe to get my child to eat his/her main course 
Instrumental feeding1 I reward my child with something to eat when (s)he is well behaved. 
Emotional feeding1 I give my child something to eat to make him/her feel better when (s)he is 
feeling upset. 
Emotional feeding1 I give my child something to eat to make him/her feel better when (s)he has 
been hurt. 
Emotional feeding1 I give my child something to eat if (s)he is feeling bored. 
Emotional feeding1 I give my child something to eat to make him/her feel better when (s)he is 
worried. 
Emotional feeding1 I give my child something to eat to make him/her feel better when (s)he is 
feeling angry. 
Control1 I allow my child to choose which foods to have for meals. 
Control1 I decide how many snacks my child should have. 
Control1 I allow my child to wander around during a meal. 
Control1 I let my child decide when (s)he would like to have her meal. 
Control1 I allow my child to decide when (s)he has had enough snacks to eat. 
Control1 I decide when it is time for my child to have a snack. 
Control1 I decide the times when my child eats his/her meals. 
Control1 I let my child eat between meals whenever (s)he wants. 
Control1 I insist my child eats meals at the table. 
Control1 I decide what my child eats between meals. 
Encouragement1 I encourage my child to look forward to the meal. 
Encouragement1  I praise my child if (s)he eats what I give him/her. 
Encouragement1 I encourage my child to eat a wide variety of foods. 
Encouragement1 I present food in an attractive way to my child. 
Encouragement1 I encourage my child to taste each of the foods I serve at mealtimes. 
Encouragement1 I encourage my child to try foods that (s)he hasn’t tasted before. 
Encouragement1 I encourage my child to enjoy his/her food. 
Encouragement1 I praise my child if (s)he eats a new food. 
1 (1) Never, (2) Rarely, (3) Sometimes, (4) Often, (5) Always 
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Table 78: Additional feeding items by Satter[223] and Daniels and Chan[322, 328] 
Author Item 
Satter1 Who decides what food your child eats – you or your child? 
Satter1 Who decides how much food your child eats – you or your child? 
Daniels2 My child eats main meals with the rest of the family. 
Daniels2 My child eats the same meals as the rest of the family. 
Daniels2 My child sits down when having meals. 
Daniels2 My child watches television when having meals. 
Daniels2 I cook separate meals for my child. 
Daniels3 When your child refuses food they usually eat, do you insist your child eats it? 
Daniels3 When your child refuses food they usually eat, do you offer another food that (s)he usually 
likes?  
Daniels3 When your child refuses food they usually eat, do you encourage to eat by turning mealtime 
into a game (e.g. pretending loaded spoon is an aeroplane)? 
Daniels3 When your child refuses food they usually eat, do you encourage to eat by offering a food 
reward (e.g. dessert)?  
Daniels3 When your child refuses food they usually eat, do you encourage to eat by offering a reward 
other than food?  
Daniels3 When your child refuses food they usually eat, do you offer no food until next usual meal or 
snack time? 
Daniels3 When your child refuses food they usually eat, do you accept that your child may not be 
hungry and take the food away? 
Daniels3 When your child refuses food they usually eat, do you punish your child in some way?* 
1 (1) You only, (2) Mostly you, (3) You and your child equally, (4) Mostly your child, (5) Your child only 
2 (1) A lot of the time, (2) Very often, (3) Often, (4) Sometimes, (5) Hardly ever 
3 (1) Never, (2) Not often, (3) Sometimes, (4) Often, (5) Most of the time 
* This item was added to the NOURISH questionnaire and not originally developed/used in Chan[7] 
 
 
Table 79: Longitudinal Study of Australian Children parenting dimensions measurement by Zubrick et 
al.[8] 
Author Item 
Warmth1 I express affection by hugging, kissing and holding my child. 
Warmth1 I tell my child how happy (s)he makes me. 
Warmth1 I hug or hold my child for no particular reason. 
Warmth1 I enjoy listening to and doing things with my child. 
Warmth1 I have warm, close times together with my child. 
Warmth1 I feel close to my child when both (s)he is happy and when (s)he is upset. 
Overprotection1 I get very upset or angry when my child is hurt or may be hurt. 
Overprotection1 I take my child to the doctor if I notice any signs of sickness. 
Overprotection 1 I sacrifice my own needs for those of my child. 
Overprotection1 I try to protect my child from all of the difficulties in life. 
Overprotection1 I put my child’s own wants and needs before my own. 
Overprotection1 I make sure my child is protected from germs. 
Overprotection1 When I feel sad, I seek comfort from my child, rather than from my 
partner or friends. 
Autonomy-encouragement1 I give my child reasons why rules should be obeyed. 
Autonomy-encouragement1 I explain to my child why (s)he was being corrected. 
Autonomy-encouragement1 I talk it over and reason with my child when (s)he misbehaved. 
Autonomy-encouragement1 I explain to my child the consequences of his/her behaviour. 
Autonomy-encouragement1 I emphasise to my child the reasons for rules. 
1 (1) Never/almost never, (2) Rarely, (3) Sometimes, (4) Often, (5) Always/almost always 
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Appendix D 
Confirmatory Factor Analysis of the parenting dimension ‘Overprotection’  
 
Figure 20: Congeneric model of ‘Overprotection’ with 5 out of the original 7 items 
 
Table 80: Goodness-of-fit statistics for the 5 item congeneric ‘Overprotection’ model  
Model SRMR χ2 (df) χ2/df RMSEA  AGFI CFI TLI AIC Multivariate 
Kurtosis 
A – 7 items .11 199 (14) 14.20 .17 .73 .73 .60 227 <5 
B – 6 items 
w/o Over-
protection3 
.04 19 (9) 2.06 .05 .97 .97 .96 43 <5 
C – 5 items 
w/o Over-
protection7 
.03 9 (5) 1.74 .04 .98 .99 .98 29 <5 
All models were significant with χ2 and Bollen-Stine bootstrapped values of p<0.001 and p<0.01 respectively. χ2 
(df)=Chi-square (degree of freedom); χ2/df=Normed Chi-square; RMSEA=Root Mean-Square Error of 
Approximation; SRMR=Standardised Root Mean Square Residual; AGFI=Adjusted Goodness of Fit Index; 
TLI=Tucker-Lewis Index; CFI=Comparative Fit Index 
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Appendix E 
Imputation and data usage 
Chapter 3:  
Sample description based on raw (not imputed) data of the whole potential sample N=467 
 
Chapter 4: 
To use AMOS, raw data had to be imputed. First, data was examined and cases with 
‘systematic missing data’ were excluded from analysis performed in this particular chapter; 
systematic missingness was determined for individual questionnaires. Consequently, the 
sample size slightly varied between analyses performed on the different questionnaires (466 
or 467), due to the fact that numbers with missing data varied. To impute the remaining 
missing values on the four questionnaires, data sets were kept separately and imputation 
occurred based on individual questionnaires.  
 
Chapter 5: 
For this chapter, only a subset of items from the 4 questionnaires was selected and items that 
were not investigated in Chapter 4 were included in the analysis of Chapter 5. Because of 
those differences compared to Chapter 4, it was decided to examine the degree of missing 
values for this ‘new’ set of items first and then impute again.  
1. For EFA and verification of comment about item variance, raw data was used from 
the whole sample (as in Chapter 3). 
2. A cleaned but non-imputed data file for the whole thesis sample was used. Once the 
different feeding constructs were conceptualised, all items were combined in one file 
and missing data analysis in SPSS was performed individually, selecting those items 
belonging to a construct. Next, remaining missing data on the 462 cases was imputed 
also on construct level (i.e. per construct separately).  
 
Chapters 6 and 7: 
Analyses were performed on the combined data file with imputed data. For this step, data on 
covariates was added and imputed, based on covariates only. 
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Appendix F 
Proposed feeding constructs and external panel feedback 
1) Brief theoretical background of each proposed feeding construct 
2) Detailed panel feedback   
3) Items not included in new feeding constructs 
 
1) Brief theoretical background of each proposed feeding construct 
Restriction of food intake: Items allocated to this construct included feeding practices that 
encourage the child to eat less. Based on the available items, the focus here was on 
restriction to prevent overeating on unhealthy (energy dense) foods. Items included foods 
that parents would target and thus withhold from their child when they wanted to influence 
(healthy) intake or weight status; for example restricting sweets or chips. While evidence 
regarding the effect of ‘restriction of food intake’ has been rather inconsistent[168], these 
feeding practices encourage children to eat less (in terms of specific items or overall energy 
intake) than they would if no restriction were applied. Thus they do not take into account the 
children’s hunger or satiety and potentially disrupt intake regulation. We postulated that 
three of the original scales – ‘covert control’ from the OCCQ[4], as well as ‘monitoring’ and 
‘restriction’ from the CFQ[3] – could be combined to form one valid and reliable but more 
comprehensive restriction scale. Each of the scales included items, amongst others, referring 
to sweet or high-fat foods which highlighted potential overlap.  
 
Pressure to eat: In contrast to ‘restriction’, items allocated to this construct included feeding 
practices that encourage the child to eat more, rather than less. Again, these feeding practices 
are likely to over-ride children’s hunger or satiety cues and disrupt their ability to self-
regulate because parents make children eat beyond (their expression of) satiety. While some 
items allocated to this construct resembled coercive feeding practices (e.g. beg or spoon-feed 
the child), other items related to using either food, or something other than food, as a reward 
for eating another food. Notably, food-reward items in the construct of ‘pressure’ were 
distinguished from those mentioned in the construct ‘discordant feeding’ in that food was 
used in the former as reward for eating another food, whereas food was used in ‘discordant 
feeding’ to reward and regulate behaviour.  
 
Discordant feeding: This construct refers to feeding practices that involve using food in 
ways that are unrelated to the child’s appetite. It is postulated that these feeding practices can 
teach the child to eat for reasons unrelated to hunger and/or satiety (i.e. non-nutritive 
reasons; e.g. assessed as eating in the absence of hunger which indicated problems with self-
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regulation)[202, 411-414]. These feeding practices are therefore a threat to the successful retention 
of regulatory capacity even in the young child. Half of the items included in this feeding 
construct assessed food being used as a reward (or punishment) for good (bad) behaviour by 
the child (also known as ‘instrumental feeding’[5]). In addition to the items that assessed use 
of food to shape behaviour, the five remaining items referred to food being used for 
emotional regulation such as comfort, response to sadness etc. (also known as ‘emotional 
feeding’[5]).  
 
Trust: This construct was based on the Trust Model by Satter[6, 209] and Eneli[207] and the 
principle of Division of Responsibility by Satter[207] as outlined in Section 2.4.2.3.3. It was 
expected that parental trust in the child’s abilities would lead to more protective feeding 
practices: less control exerted by parents and conversely more responsive feeding and 
autonomy-granting for the child within the context of eating. It was hypothesised that, only if 
parents trusted that their children ‘knew what they were doing’ they would allow them to 
make independent choices; especially choosing the amount of food. Trust was seen as an 
essential feature of positive/protective parental feeding practices that foster healthy weight 
gain in children as it might trigger other feeding practices that either support or over-ride the 
children’s innate capability for intake self-regulation. While ‘Trust’ might appear to be 
similar to attitudes, beliefs and concerns in that it might encourage other feeding practices 
like ‘restriction’ or ‘pressure’; it was perceived as theoretically separate. Consistent with this 
position, all items included in the ‘trust’ construct measured feeding practices that reflected 
trust.  
 
Mealtime structure (environment): Family meals offer a unique opportunity for modelling 
healthy eating behaviour and teaching children about food[415-417]. A structured mealtime 
environment and structured food choices have been postulated to help children self-regulate 
their energy intake by providing routine and consistency – two important components of 
responsive feeding[212]. For instance, eating in front of the TV might distract the child’s 
attention from their satiety signals. Alternatively, sitting down for a meal, together with the 
rest of the family, might assist the child with attending and responding to cues, encourage 
focus and interest in eating (e.g. healthy eating patterns) and facilitate learning to eat 
independently and competently[207]. Set mealtimes allow the child to come to a meal or snack 
hungry and therefore reinforce eating in response to hunger. Consequently, feeding practices 
related to structuring the meal environment were seen as facilitators for children’s capacity 
to self-regulate.  
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2) Detailed reviewer comments (Rebecca Golley = RG) 
It’s terrific to see your proposed constructs and associated items being developed a priori. I 
think this is particularly important when you are utilising a combination of existing tools in a 
new way. 
 
Out of interest, do you plan to use all the items listed under each construct or will you use a 
method of data reduction (e.g. factor analysis) to reduce the number and confirm your a 
priori hypotheses? Given the item repetition within constructs and the imbalance in item 
number between constructs, I think some means of data reduction would be useful. 
 
Overall I had difficulty with the focus on “how much” without any consideration of the 
“what”. In terms of acknowledging the variety of practices that influence children’s ability to 
exercise self-regulation, the absence of a key parent feeding role/ job i.e. (the what) when all 
the other parent feeding jobs are covered is a gap which I didn’t feel was clearly justified.  
 
However, I may just have been unclear. For example, does the framework focus on “how 
much” apply to only the Trust construct or to all proposed constructs (it appears the latter, 
but just wanted to check)?  
 If the disregard of the ‘what’ is only for the Trust construct then I think this is 
appropriate.   However, given that the ‘what’ (parent role) and the ‘how much’ (child role) 
are central to the division of responsibility concept, would it be worth including a ‘what’ 
construct given that your other constructs span the fundamental parents’ feeding jobs as set 
out by Satter? Further, given your comment “…mealtime environment and structured food 
choices most likely help the child to practice his/her skills in self-regulation”, then one could 
argue that the foods and amounts provided to children may also over-ride their ability to 
exercise self-regulation (e.g. evidence suggests that provision of large servings and/or 
palatable foods makes it harder for child to listen to satiety cues). 
 If the disregard of the ‘what’ is applicable to all constructs, then this has not been 
consistently applied (see comments/ notes where I feel the ‘what foods’ of feeding are 
implicit in an item) 
 
Specific comments on proposed constructs 
Restriction of food intake: Do you need to consider recent work on overt v covert 
restriction (e.g. Ogden; Corsini and others)? Consider separating out by type of restriction. 
 
Pressure to eat: no comment. Although, one could argue that the excluded ‘encouragement’ 
items are another form of pressure to eat. Alternatively encouragement practices may relate 
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to another parent feeding job i.e. show children what they have to learn about food and 
mealtime behaviour and could be considered as a separate construct. 
 
Discordant feeding: no comments. 
 
Trust: see comments above. 
 
Mealtime structure (environment): For me the 1) meal/snack time structure/ routine and 2) 
where and how meals/snacks are 2 distinct parent feeding jobs (i.e. Provide regular meals 
and snacks & calm/ organised/ pleasant environment). So it is somewhat confusing to have 
them blended in a single construct.  Could these concepts be kept discrete? 
 
If I had only one recommendation, it would be to include a construct on the ‘what’ of 
feeding (keeping separate from the Trust of ‘how much’ if you wish) so that you have a 
coverage of one of the key Satter’s parent feeding jobs i.e. the ‘what’ of food (i.e. type, 
quality, exposure) is acknowledged somehow. 
 
In the comments/ notes column, I have noted where I felt the items included weren’t always 
consistent with your construct definitions. 
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3) Items not included in the new feeding constructs 
Table 81: Items not included in the new early feeding measure and exclusion criteria 
Author Questionnaire Original scale Item Exclusion Criteria 
Birch Child Feeding Questionnaire Concern about child weight How concerned are you about your child eating too 
much when you are not around him/her? 
Related to concern 
Birch Child Feeding Questionnaire Concern about child weight How concerned are you about your child having to be 
on a diet to maintain a desirable weight? 
Related to concern 
Birch Child Feeding Questionnaire Concern about child weight How concerned are you about your child becoming 
overweight? 
Related to concern 
Birch Child Feeding Questionnaire Perceived responsibility When your child is at home, how often are you 
responsible for feeding him/her? 
Related to perception  
Birch Child Feeding Questionnaire Perceived responsibility How often are you responsible for deciding if your 
child has eaten the right kind of foods? 
Related to perception 
Birch Child Feeding Questionnaire Perceived responsibility How often are you responsible for deciding what your 
child’s portion sizes are? 
Related to perception 
Birch Child Feeding Questionnaire Monitoring How much do you keep track of the sweet foods 
(lollies, ice-cream, cakes, pies, pastries) that your 
child eats? 
Related to monitoring Æ cannot 
infer actual behaviour   
Birch Child Feeding Questionnaire Monitoring How much do you keep track of the snack food (eg. 
potato chips, corn chips) that your child eats? 
Related to monitoring Æ cannot 
infer actual behaviour   
Birch Child Feeding Questionnaire Monitoring How much do you keep track of the high fat foods 
that your child eats? 
Related to monitoring Æ cannot 
infer actual behaviour   
Wardle Parental Feeding Style Questionnaire Encouragement I encourage my child to enjoy his/her food. 
 
Dependent on social or cultural 
interpretation Æ Non-specific: 
positive or negative influence on 
eating? 
Wardle Parental Feeding Style Questionnaire Encouragement I encourage my child to look forward to the meal. Dependent on social or cultural 
interpretation Æ Non-specific: 
positive or negative influence on 
eating? 
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Author Questionnaire Original scale Item Exclusion Criteria 
Wardle Parental Feeding Style Questionnaire Encouragement I present food in an attractive way to my child. Dependent on social or cultural 
interpretation Æ Non-specific: 
positive or negative influence on 
eating? 
Hughes Caregiver’s Feeding Style Questionnaire Child-centred  ...do you say something positive about the food the 
child is eating during the meal? 
Dependent on social or cultural 
interpretation Æ Non-specific: 
positive or negative influence on 
eating? 
Hughes Caregiver’s Feeding Style Questionnaire Child-centred  ...do you encourage the child to eat by arranging the 
food to make it more interesting (for example, making 
smiley faces with vegetables)? 
Dependent on social or cultural 
interpretation Æ Non-specific: 
positive or negative influence on 
eating? 
Wardle Parental Feeding Style Questionnaire Encouragement I encourage my child to eat a wide variety of foods. Related to ‘what’; dietary quality or 
exposure 
Wardle Parental Feeding Style Questionnaire Encouragement I encourage my child to taste each of the foods I serve 
at mealtimes. 
Related to ‘what’; dietary quality or 
exposure 
Wardle Parental Feeding Style Questionnaire Encouragement I encourage my child to try foods that (s)he hasn’t 
tasted before. 
Related to ‘what’; dietary quality or 
exposure 
Wardle Parental Feeding Style Questionnaire Encouragement I praise my child if (s)he eats a new food. Related to ‘what’; dietary quality or 
exposure 
Hughes Caregiver’s Feeding Style Questionnaire Child-centred  ...do you help the child to eat (for example, cutting 
the food into smaller pieces)? 
Unspecific item; not clear which 
aspect of feeding this measures 
Hughes Caregiver’s Feeding Style Questionnaire Child-centred  ...do you ask the child questions about the food during 
the meal? 
Unspecific item; not clear which 
aspect of feeding this measures 
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Appendix G 
Exploratory Factor Analysis (SPSS) on 22 items from the Pressure construct 
Method 
EFA was performed on 22 items using Principle Axis Factoring (PAF) with oblique rotation 
(i.e. direct oblimin; factors were expected to correlate), once assumptions were checked (see 
Figure 21). Raw data (see Appendix E) was used from the whole sample of 467 
participants59. However, two cases with >20% missing data on the relevant 22 items (i.e. 
systematic missing data) were removed.  
 
 
Figure 21: EFA assumptions and characteristics of analysis – sources Tabachnick & Fidell[337] and 
Gardner[343]  
 
Table 82 outlines the flow of items in the ‘Pressure’ construct from the item selection 
process through to the finalisation of the EFA process. 
 
 
 
                                                     
59 Little’s MCAR test on all 467 cases: Chi-Square=327.028, df=298, p-value=.119. Data is missing completely 
at random according to this test.  
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Table 82: Items excluded from the ‘Pressure’ construct before and after EFA  
‘Pressure’ item Comment 
Conclude a priori item selection process with 25 items  
“...do you encourage the child to eat by 
arranging the food to make it more 
interesting (for example, making smiley 
faces with vegetables)?” (CFSQ3) 
Reviewer not convinced item represented pressure & 
similar item (...do you say something positive about the 
food the child is eating during the meal?) had been 
excluded previously because it was unspecific (positive or 
negative impact on eating is not clear) & dependent on 
social & cultural interpretation 
“When your child refuses food they 
usually eat, do you punish your child in 
some way?” (NOURISH 9) 
Distribution issues: 
95% scored ‘never’ (N=464)  
Skewness=6.7 (SES=0.1)  
Kurtosis=63.1 (SEK=0.2) 
“...do you beg the child to eat their 
meal?” (CFSQ 19) 
Distribution issues: 
74% scored ‘never’ & 19% ‘rarely’ (N=466)  
Skewness=1.9 (SES=0.1; SD-S=17.1)   
Kurtosis=3.8 (SEK=0.2; SD-K=16.9). 
Æ Both z-scores60 exceeded 15 which was chosen here as 
a cut-off for extreme61 skewed or kurtotic items 
Begin EFA with 22 items   
‘When your child refuses food they 
usually eat, do you offer another food 
that (s)he usually likes?’ (NOURISH 3) 
Not correlated to the other 21 items (all r<0.3) & not 
showing any factor loading above 0.3262 
‘...do you compliment the child for 
eating (for example, “What a good boy! 
You’re eating your beans”)?’(CFSQ 9) 
Possible multicollinearity with Encouragement2_PFSQ – 
‘I praise my child if (s)he eats what I give him/her’ – since 
highly correlated (r=0.76) & loading onto one factor with 
very high loadings (0.85 & 0.87 respectively).  
Finalise EFA with 20 items 
CFSQ=Caregiver’s Feeding Style Questionnaire[2], NOURISH= from NOURISH pilot study[7] 
 
The first round of EFA assumption checking revealed one problematic item (NOURISH 3, 
see Table 82) which was consequently excluded. For the second round of assumption 
checking, all criteria were fulfilled and this second EFA of 21 items was used to determine 
the number of underlying factors. 
 
Several criteria were used to determine the number of factors to retain (see Figure 21). 
Decision making was primarily based on the scree plot and using factor loadings (of items) 
as guidelines. Items not meeting the outlined criteria were removed. EFA was repeated until 
all items included in the analysis met the criteria and theoretically sound factors could be 
extracted for testing in Confirmatory Factor Analysis.  
 
                                                     
60 Skewness z-score (SD-S)=(Skewness-0)/SES and Kurtosis z-score (SD-K)=(Kurtosis-0)/SEK 
61 Usually an absolute value (Skewness or Kurtosis) greater than 3.29 is already considered significant at 
p<.001[418] 
62 As recommended by Tabachnick[337] 
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Findings for the Pressure construct 
Initial examination revealed the following results: 
• Scree plot: 2 factors 
• Kaiser criterion: 5 factors 
o 2 items show very high factor loadings each (>0.85; compliment & praise 
child for eating) 
o 4 items seem to be related to communication (tell, reason, suggest) 
o 7 items seem to relate to reward & punishment 
o Remaining 7 items load onto one factor but do not seem to convey any 
theme 
• Notably: 
o 2 factors contained <3 items, i.e. the minimum required 
o 2 items cross-loaded >0.3 
o 3 items had factor loadings <0.4 
Æ The suggested 5-factor solution did not show a simple structure 
 
Based on these results it was decided to next examine results of a 2-factor structure. 
However, beforehand, it was deemed necessary to take action about the two items that 
formed one factor (CFSQ 9 and Encouragement2_PFSQ; see Table 82 for issue of 
multicollinearity). Out of two options[337] – item parcelling or exclusion of one item – the 
latter was chosen (both solutions lead to the same result). The ‘weaker’ item based on factor 
loading and distributional properties such as Skewness and Kurtosis was excluded; here item 
CFSQ 9. EFA of the remaining 20 items was re-run, this time fixing the number of extracted 
factors to ‘two’. All assumptions were still met and the scree plot continued to support the 
two-factor structure. 
 
This second examination revealed a simple structure (see Table 83) with two factors 
explaining 38.6% of the variance. Seven items relating to ‘Reward & Punishment’ that were 
highlighted in the initial factor extraction (see above) remained. 
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Table 83: Pattern and factor correlation matrices for the Principal Axis Factoring solution with oblique 
rotation for the ‘Pressure’ construct* 
 
Items 
Factor 1 
Reward & 
Punishment 
Factor 2 h2 
communality 
How Often Offer Food Reward -.83 .38 .66 
Encourage By Using Food -.82 -.02 .70 
Use Desserts As Bribe To Eat Main Course -.79 .02 .54 
How Often Offer Non Food Reward -.72 -.09 .55 
Promise Child Something Other Than Food -.71 .03 .58 
Warn Child You Will Take Food -.61 .07 .47 
Take Away Something Other Than Food -.53 .10 .42 
Tell Child To Eat A Little .11 .64 .33 
Tell Child To Eat Something On Plate .08 .61 .31 
Show Disapproval -.11 .59 .45 
If Not Hungry Try To Eat Anyway -.02 .57 .34 
Reason With Child  -.01 .54 .29 
How Often Turn Mealtime Into Game  -.08 .54 .35 
Praise My Child If Eats  .03 .51 .24 
How Often Insist Child Eats It  -.16 .50 .39 
Suggest Child Eats Meal  -.09 .47 .28 
Physically Struggle With Child To Eat  .01 .46 .21 
Child Told Hurry Up And Eat Yr Food  -.13 .41 .26 
Spoon Feed Child To Eat  -.00 .39 .16 
Should Always Eat All Food On Plate  -.08 .38 .19 
Factor 1 -   
Factor 2 -0.698 -  
*Factor 1 and 2 were switched for presentation purposes.  
h2 = communality or the proportion of variance in each item explained by the factors 
 
Based on examination of the Pattern Matrix of the initial and final factor-structures, it was 
clear that seven items continuously loaded together, completely separate from the other 
items. These items related to ‘using food as a reward’ (or punishment); a feeding construct 
that has been discussed in the literature before[168]. It was therefore decided to extract these 
seven items as one evidence-based sub-construct of ‘Pressure’. 
 
Interrelationships between the remaining 13 items appeared more complex (depending on the 
number of factors extracted). It was therefore decided to group this large number of items 
measuring some aspect of ‘Pressure’ together (as supported by the 2-factor solution) for 
Confirmatory Factor Analysis (CFA) and determine whether one more construct could be 
established, based on the best performing items of this pool. 
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Appendix H 
Examination of Modell Ia – the parsimonious model – 5 first-order factors, 1 second-
order factor, 40 items 
In higher-order factor modelling it is assumed that the second-order factor accounts 
for/explains all the variance and covariance related to the first-order factors. To form part of 
a higher-order factor it is therefore essential that first-order factors show high correlations 
between one another.  
 
Examination of the correlation matrix (Table 58) highlighted a pattern with four of the 
authoritative feeding practices being consistently correlated with each other (all r>0.45) and 
having generally low correlations with the other factors. Consequently, presence of a second-
order factor was evaluated. To this end, Model Ia presented in Figure 14 was fitted again as 
Model Ia. This time a second-order factor was included to account for common variance 
between the four first-order factors ‘Distrust in Appetite’, ‘Reward for Behaviour’, ‘Reward 
for Eating’ and ‘Persuasive Feeding’. As shown in Figure 22, covariances between those 
four factors were replaced by four regression weights linking the first-order factors with the 
second-order factor of ‘Non-responsive feeding practices’63. 
 
The fit indices presented in Table 84 show acceptable fit and confirm that four first-order 
factors could be explained by a single second-order factor. Although overall fit was slightly 
worse than Model I, the higher-order Model Ia was regarded as substantive/theoretically 
meaningful and more parsimonious (6 rather than 9 factors).  
 
Table 84: Goodness-of-fit statistics for Model Ia – 5 first-order factors, 1 second-order factor, 40 
items  
Model SRMR χ2 (df) χ2/df RMSEA 
(Pclose; Lo 90) 
AGFI CFI TLI AIC
Ia – 40 items, Model I 
with second-order factor  
.06 1421 (718) 1.98 .05 (.97; .04) .85 .90 .90 1625
Model was significant with χ2 and Bollen-Stine bootstrapped values of p<0.001 and p<0.01 respectively. χ2 
(df)=Chi-square (degree of freedom); χ2/df=Normed Chi-square; RMSEA=Root Mean-Square Error of 
Approximation; SRMR=Standardised Root Mean Square Residual; AGFI=Adjusted Goodness of Fit Index; 
TLI=Tucker-Lewis Index; CFI=Comparative Fit Index 
 
                                                     
63 Since the four first-order factors now became endogenous (i.e. at least one arrow pointing towards this latent 
variable), prediction errors (i.e. z1-z4) had to be added. According to Byrne[190], the variance of the higher-order 
factor was fixed to 1 for latent variable scaling. 
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Figure 22: Model Ia with second-order factor ‘Non-responsive feeding’   
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Based on standardised factor loadings, the ‘Persuasive Feeding’ construct (0.91) appeared to 
be the strongest measure of the second-order factor, followed by ‘Rewards for Eating’ 
(0.85), ‘Distrust in Appetite’ (0.75) and ‘Rewards for Behaviour’ (0.74). Notably, all factor 
loadings were high and SMCs between 0.55 and 0.82 provided evidence that these four first-
order factors were valid and reliable indicators of the second-order factor ‘Non-responsive 
feeding practices’.  
 
Correlations between the new second-order factor and the remaining five factors are shown 
in Table 85. Internal consistency as measured by coefficient H revealed excellent reliability 
for the second-order factor, further supporting its usefulness.  
 
Table 85: Correlations between the second-order factor ‘Non-responsive feeding’ and 5 first-order 
factors, and measures of internal consistency 
 Non-responsive Feeding; 4 latent variables, 22 items 
Family Meal Setting -0.27*** 
Structured Meal Setting -0.12* 
Structured Meal Timing 0.11 
Covert Restriction -0.14* 
Overt Restriction 0.33*** 
Cronbach’s α 0.81$ 
Coefficient H 0.91 
* p-value<.05; ** p-value<.01; *** p-value<.001 
$ Cronbach’s α=0.88 when including all 22 items rather than the four composite scores 
 
The main advantage of the second-order factor is that relationships between the items 
contained in the four individual first-order factors can be equally well described by one 
(higher-order) factor (i.e. further data reduction). This means a more parsimonious model 
can be fitted for analyses by including ‘Non-responsive feeding’ and reducing the number of 
factors from nine to six. However, a word of caution is necessary. While a more 
parsimonious model appears attractive, information regarding the individual four factors and 
other variables of interest might be lost. For instance, based on previous research, one can 
speculate about the association of individual factors with the child’s weight: 1) (dis-)trust in 
appetite has not been measured previously but one can assume that parents would show more 
distrust, the more the child deviates from ‘normal’ weight (as perceived by parents, rather 
than the actual weight status of the child); 2) using food as reward (e.g. instrumental feeding) 
has been associated with increased liking of the food used as reward[104, 176] which in turn 
may lead to overeating if the food is made available[419]; and 3) counterproductively, 
persuasive feeding or pressure to eat has been linked to decreased weight[82, 184, 264, 420-424]. 
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Consequently, persuasive feeding might be assumed to reveal an opposite association with 
children’s weight status when examined individually. However, when combined with the 
other three non-responsive feeding practices, this association might be lost because previous 
research indicates these three feeding practices may be associated with higher child’s weight. 
So while the second-order factor is attractive, it needs to be applied with caution. There may 
be some dilution of the non-responsive feeding effect and hence attenuation of associations 
with outcomes such as child weight. 
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Appendix I 
Path diagram of Model II – Chapter 6 
First, it was assessed as to which covariates were strongly correlated to determine which 
covariances needed to be fitted (see Table 86).  
 
Table 86: Correlations between nine maternal and child characteristics 
 1 2 3 4 5 6 7 8 
1 = Mental health -   
2 = Maternal age -3.069 -   
3 = Temperament 2.670 -0.986 -   
4 = Birthweight 0.234 -2.761 -0.123 -   
5 = Maternal BMI 0.293 -0.036 -1.702 4.467 -  
6 = Child age 1.581 -2.063 -1.455 1.215 0.734 - 
7 = Maternal education -2.449 4.292 2.511 0.327 -2.934 -1.199 -
8 = Gender -2.377 0.379 -3.397 -1.650 0.665 -0.132 -0.917 -
9 = Breastfeeding duration 0.877 2.469 1.746 -0.403 -3.136 -1.480 3.943 2.136
Maternal and child characteristics only – grey shaded boxed highlight misspecifications in Standardised Residual 
Matrix with a z-value >2.58 which is equivalent to the .01 p-value cut-off Æ 9/36 ‘relevant’ covariances have to 
be include 
 
Then the structural model was fitted to evaluate construct validity of the Authoritative 
Feeding Practices Questionnaire. Figure 23 displays the model that was tested to examine 
convergent and discriminant validity of maternal authoritative feeding practices. To this end, 
associations between parenting ‘Autonomy-encouragement’ as well as ‘Overprotection’ and 
the nine maternal feeding practices were assessed.  
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Figure 23: Model II including all tested paths; feeding practices as latent variables with predictive 
error terms, indicator variables and measurement errors  
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Appendix J 
Path diagram of Model III – Chapter 7 
 
Figure 24: Model III including all tested paths; feeding practices as latent variables with predictive error terms, indicator variables and measurement errors  
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Appendix K 
Associations between covariates and maternal feeding practices – Chapter 7 
Table 87: Associations between maternal and child characteristics* and non-responsive maternal feeding practices  
 Non-responsive feeding practices 
Covariates Distrust in Appetite Reward – Behaviour Reward – Eating Persuasive Feeding 
Child  B (SE) ß (exact p-value) B (SE) ß (exact p-value) B (SE) ß (exact p-value) B (SE) ß (exact p-value) 
Age1 .133 (.055) .116 (.016) .145 (.061) .113 (.018) .117 (.058) .092 (.045) .064 (.056) .056 (.255) 
Gender .062  (.073) .042 (.394) .204 (.081) .121 (.012) .168 (.077) .101 (.029) .121 (.074) .081 (.105) 
Birthweight -.095 (.089) -.053 (.290) -.154 (.099) -.077 (.120) -.037 (.094) -.019 (.694) -.033 (.090) -.019 (.715) 
Temperament .077 (.069) .056 (.258) .311 (.077) .197 (<.001) .227 (.073) .146 (.002) .087 (.070) .062 (.214) 
Maternal         
Age1 -.011 (.007) -.076 (.126) -.022 (.008) -.128 (.009) -.018 (.008) -.109 (.022) -.017 (.008) -.112 (.029) 
Education -.046 (.078) -.030 (.556) .061 (.087) .035 (.483) .085 (.083) .049 (.303) .105 (.080) .067 (.190) 
BMI2 -.011 (.007) -.079 (.116) .003 (.008) .020 (.692) -.009 (.008) -.054 (.255) -.014 (.007) -.095 (.065) 
Breastfeeding duration -.006 (.001) -.232 (<.001) -.003 (.001) -.103 (.034) -.003 (.001) -.116 (.014) -.005 (.001) -.210 (<.001) 
Mental health1 .011 (.008) .070 (.154) .038 (.009) .202 (<.001) .015 (.009) .081 (.082) .028 (.008) .173 (<.001) 
Group allocation -.231 (.025) -.463 (<.001) -.089 (.027) -.159 (<.001) -.154 (.026) -.279 (<.001) -.170 (.027) -.341 (<.001) 
Variance explained (%)$ 30.6 16.8 15.0 22.5 
* Associations between NOURISH group allocation and maternal feeding practices are only included for completeness; intervention effects were not the focus of this thesis and thus beyond the 
scope of this chapter. Birthweight was included in the first place for its association with child weight, not feeding practices. 
1 Measured at 24-months-assessment (questionnaire)  
2 Measured at 4-months-assessment (weight and height measured); Significant (at p<0.05) associations are highlighted in bold 
$ Figures in table are based on squared multiple correlations (SMC) 
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Table 88: Associations between maternal and child characteristics* and structure-related maternal feeding practices  
Structure-related feeding practices 
Covariates Structured Meal Setting Structured Meal Timing Family Meal Setting Covert Restriction Overt Restriction 
Child  B (SE) ß (p-value) B (SE) ß (p-value) B (SE) ß (p-value) B (SE) ß (p-value) B (SE) ß (p-value) 
Age1 .026 (.058) .023 (.654) -.116 (.046) -.142 (.009) -.251 (.081) -.135 (.002) -.030 (.070) -.022 (.661) -.044 (.076) -.034 (.561) 
Gender .031 (.077) .021 (.683) -.022 (.060) -.016 (.769) .139 (.107) .057 (.191) -.036 (.092) -.019 (.701) .132 (.101) .078 (.192) 
Birthweight -.024 (.093) -.014 (.797) -.028 (.073) -.013 (.812) -.002 (.130) -.001 (.987) .010 (.112) .004 (.933) -.020 (.122) -.010 (.871) 
Temperament -.153 (.072) -.110 (.035) -.055 (.057) -.051 (.348) -.222 (.100) -.097 (.028) .024 (.087) .014 (.782) .165 (.095) .104 (.083) 
Maternal           
Age1 -.011 (.008) -.071 (.179) .006 (.006) .058 (.294) -.055 (.011) -.226 (<.001) .013 (.009) .069 (.175) -.009 (.010) -.051 (.397) 
Education .005 (.083) .003 (.956) -.024 (.065) -.010 (.851) -.276 (.115) -.108 (.016) .350 (.100) .181 (<.001) -.081 (.108) -.045 (.455) 
BMI2 -.008 (.008) -.057 (.286) -.026 (.006) -.241 (<.001) .000 (.011) -.001 (.988) -.004 (.009) -.020 (.691) -.027 (.010) -.164 (.008) 
Breastfeeding duration .003 (.001) .113 (.031) -.001 (.001) -.035 (.526) .010 (.002) .250 (<.001) .004 (.002) .122 (.016) -.001 (.002) -.033 (.582) 
Mental health1 -.013 (.009) -.079 (.130) .001 (.007) .006 (.914) -.014 (.012) -.052 (.241) .006 (.010) .028 (.571) .032 (.011) .170 (.005) 
Group allocation .021 (.025) .043 (.396) -.009 (.020) -.016 (.761) .136 (.035) .168 (<.001) .017 (.030) .027 (.582) .009 (.033) .016 (.783) 
Variance explained (%)$ 4.6 8.5 18.7 6.8 8.1 
* Associations between NOURISH group allocation and maternal feeding practices are only included for completeness; intervention effects were not the focus of this thesis and thus beyond the 
scope of this chapter. Birthweight was included in the first place for its association with child weight, not feeding practices. 
1 Measured at 24-months-assessment (questionnaire)  
2 Measured at 4-months-assessment (weight and height measured); Significant (at p<0.05) associations are highlighted in bold 
$ Figures in table are based on squared multiple correlations (SMC) 
